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PEEFAOE. 



Ei>TJCATiON is progressive. The development of the popular mil id 
is becoming the transcendent question of the day. Improvements are 
being made in every department, dull routine is giving way to intel- 
lectual activity, instruction is becoming a science, and teaching a pro- 
fession. 

This advance in education has been nownere more noticeable than in 
the improvements of text-books upon Arithmetic. A few years ago an 
unpretending little work, Colbum's Intellectual Arithmetic, was pre- 
sented to the public. That little work touched Arithmetic as with the 
wand of an enchantress, and transformed it from a dry collection of 
mechanical processes to a thing of interest and beauty. It laid the 
foundation of that system of Mental Arithmetic which has infused a 
new spirit into the science of numbers, and has done more than any 
other influence to vitalize the methods of common school instruction 
in this country. 

In presenting a new work upon the subject, I desire to acknowledge 
my obligations to this and other works which have followed it. Bring- 
ing to the task the reflection and experience of many years of educa- 
tional labor, I hope to be able to present a text-book upon Arithmetic 
which will take an honorable position among the many valuable works 
upon the subject which are doing so much for the educational interests 
of the country. Some of the general and special features of this work 
will be briefly noticed. 

Method op Treatment. — ^The method of treatment is both Induc- 
tive and Deductive, embracing Analysis and Synthesis. In some cases 
both of these methods are employed in the development of the same 
subject ; in other cases they are combined in the same solution or expla- 
nation, and such combination is characteristic of the entire work. I 
have endeavored to meet the wants of both teacher and pupil, by pre- 
paring a work convenient for instruction, adapted to the natural and 
logical development of the mind of the pupil in the study of numbers, 
and containing such applications as will prepare students for the busi- 
ness relations of life. 

Arrangement. — The arrangement of the work is believed to be 
strictly logical and at the same time, practtccUj being adapted to the nat- 
ural mental growth and development of the pupil. The mottoes have 
heenj— from the easy to the difficult, from the simple to the complex, from the 
known to the unknown. Care has been taken to presftnl iVife ^SxK^^t ^co.^ 

(V) 
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more practical subjects first, and not to anticipate any principles or 
processes before the pupil is prepared for them. Thus, I have placed 
Compound Numbers after Fractions, Percentage before Katio and Pro- 
portion, Equation of Payments after Proportion, and other arrange- 
ments liave been determineil by the same principle. 

The Beasoning. — All reasoning is comparison. A comparison re- 
quires a standard, and tliis standard is ihefixedj the axwmatiCf the known. 
The law of correct reasoning, therefore, is to compare tlie complex with 
the simplcj the theoretic with the axiomcUic, the unknown with the known. 
Tliis law is kept prominently before the mind in the development of 
this work, and upon it are based its definitions, solutions and explana- 
tions, etc. As an illustration, notice the definitions of Katio, Propor- 
tion, etc., the method of stating a proportion, etc. 

Solutions. — The solutions and demonstrations are so simple and clear, 
that they may be understood by very young pupils, yet they are expressed 
in language concise and logically accurate, and in the form which thepupil 
should be required to use at reciiaiion. A solution may be too concise to be 
readily understood, and it may also be too prolix, the idea being smoth- 
ered or concealed in a multiplicity of words. Both of these errors I have 
endeavored to avoid, remembering that the highest science is the greatest 
simplicity, ^ 

BuLES. — The rules or methods of operation arc expressed in brief 
and simple language, and are given as the results of solutions and expla- 
nations. I have endeavored to lead the pupil to see the reason for the 
dififerent processes, thus enabling him to derive his own method of ope- 
ration based upon such reasoning. The object has been to develop mind 
as well as the power of computation — ^to make thinkers rather than arith- 
metical machines. 

Applications. — One of the most prominent features of the work is its 
practical character. The applications of the science are not the thought 
of the scholar as what business may be, but represent the actual business 
of the day. Many of the problems and processes are derived from actual 
bvMncss transactions. Our BUls and Accounts came out of the stores ; our 
TaxeSy Banking^ Exchange^ etc., have been submitted to and endorsed by 
those connected with the business ; several of the problems on Duties are 
oat of the OusUrni House; Inswrcmce has. been examined by experts in the 
business ; the subject of Bmlding Associations, for the first time intro- 
duced into an arithmetic, was partly prepared by one practically famil- 
iar with Die subject; etc 

Union of Mental and Written. — Another leading feature of the 
work is the union of mental and written aritlimetic in one book. Many 
who recognize the importance of Mental Arithmetic think that it takes 
too much time for the pupil tQ study two separate books— one on Men* 
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tal and the other on Written Arithmetic — and hold that these two sub- 
jects should be embraced in one book. To meet this demand I have made 
a complete and harmonious combination of the two subjects, introducing 
many of those forms of analysis that have given such popularity to my 
Mental Arithmetic. It is this combination that gives the work its name, 
I7ie Union Arithmetic; and this union will be found to be not a mere 
nominal thing, but a reality. In the study of the work the pupil can 
obtain quite a thorough course in arithmetical ano/y^is while he is becom- 
ing familiar with the art of computation and the application of the art to 
business. These mental exercises are so arranged and printed tliat any 
teacher who prefers to omit them can do so without any inconvenience 
to either the pupil or the teacher. 

SpECiAii Features. — There are several special features peculiar to 
this work, to which we desire to call attention. 

Ist. Many new definitions, as of Fraction, Least Common Multiple, 
Percentage, Batio, etc. 

2d. New and concise method of explaining Greatest- Common Divisor, 
and a method of Least Common Multiple not usually given. 

3d. The two distinct methods of the development of Fractions, the 
relaticm of fractions, the method of stating a problem in Simple Pro- 
portion and reason for it, and the development of Compound Proportion. 

4th. The Analytic and Synthetic methods of developing Involution 
and Evolution, the greater attention to Involution as a preparation to 
Evolution, a new method of cube root, etc. 

6. Great number and variety of problems, especially after the Funda- 
mental Bules, Fractions, etc., and at the close of the book. Other features 
also important, will present themselves upon a careful examination. 

It should be stated that this work was first published in 1863, and that 
some of the definitions and processes which were then new have since 
been introduced into other works. The present edition is thoroughly 
revised, and brought up to the very latest methods of business calcula- 
tions. 

Thanking my friends for the cordial reception given to my previous 
labors, I send forth this new volume, with the earnest desire that it may 
meet their approbation, and aid in the development and difiusion of 
a deeper interest in the beautiful science of numbers — a science which 
practically lies at the foundation of all science and all thought, and one 
which is doing so much to promote the cause of popular education. 

EDWABD BKOOKS. 

Statb Normal School, 
May 10, 1877. 



TO TEACHERS. 



Teachers will notice that the author's Gfraded Series of arithmetics 
consists of three parts. Having completed Parts I. and II., the pupil 
is prepared to take up the present volume, Part III. Part III. 
begins at Percentage, and completes the subject of arithmetic. It 
embraces Percentage, and all its various applications. Ratio and Pro 
portion, Involution and Evolution, Arithmetical and Geometrical 
Progression, and Mensuration. Parts II. and III. are also bound in 
one volume for those who prefer the book in that form. 



PERCENTAGB. 2S1 

INTRODUCTION TO PERCENTAGE. 

MENTAI. XXERCISES. 

1. A gain of $2 on $5 is a gain of how many dollars on the hun- 
dredf 

Solution. — If the gain on $5 ifi $2, on $100, which is 20 times $5, the 
gain is 20 times $2, or $40. 

2. A gain of $3 on $5 is a gain of how many dollars on the hun- 
dredf 

3. What is the gain on a hundred when the gain is 4 on 20? 5 on 
20? 4 on 25? 

4. If the gain on $100 is $25, what is the gain on $4? on $12? on 
$20? 

5. If the gain on $100 is $20, what is the gain on $5? on $15? on 
$25? 

6. If the gain on $100 is $40, what is the gain on $1 ? on $12 ? on 
$36? 

7. If the gain on $100 is $25, what part of the $100 equals the gain? 
8* If the gain on $100 is $40, what part of the $100 equals the gain? 

9. If the gain on $24 is at the rate of 25 on the 100, what is the 
gain? 

10. If the gain on $25 is at the rate of 20 on the 100, what is the 
gain? 

11. What is the gain on $50 at the rate of 10 on the hund/redf 

12. What is the gain on $250 at the rate of 20 on the hund/redf 

13. What is the gain on $360 at the rate of 15 on the hund/redf 

14. What is the rate per hund/red at a gain of $6 on $30 ? 

15. What is the rate per hundred at a gain of $15 on $60? 

16. P&r cent means the same as per hundred; what then can we call 
the rate per hundred f Ana, Rate per cent 

17. A gain of $20 on $80 is a gain of what per centf 

18. A loss of $15 on $75 is a loss of what per centf 

19. What ^er cent is a gain of 20 on 40? 5 on 25 ? 4 on 80? 3 on 
60? Son 200? 

20. What is 5 per cent, of 80 ? 4 per cent, of 24? 20 per cent of 
40? 25 per cent, of 48? 

Solution. — 5 per cent, is at the rate of 5 on the 100, and since 5 is ^ of 
100, 5 per cent, of 80 is ^ of 80, which is 4. 

21. What is 50 per cent, of 24? 30 per cent, of 60? 40 per cent, of 
35? 60percent. of 45? 

22. What per cent, is a gain of 15 on 60? 18 on 72? 12 on 48? 16 
on 80? 20 on 60? 15 on 90? 
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SECTION VIII. 

PEECENTAGE. 

376. Percentage is the process of computation in which 
the basis of comparison is a hundred. 

377. The Term per cent — from per, by, and centum, a 
hundred — means by or on the hundred; thus, 6 per cent, of 
any quantity means 6 of every hundred of the quantity. 

378. The Symbol of Percentage is %. The per cent 
may also be indicated by a common fraction or a decimal ; 
thus 6%=T^^=.06. 

379. The Quantities considered in percentage are the 
Base, the Bate, the Percentage, and the Amount or Differ- 
ence. 

380. The Base is the number on which the percentage 
is computed. 

381. The Rate is the number of hundredths of the base 
which are taken. 

382. The Percentage is the result obtained by taking 
a certain per cent, of the base. 

383. The Amount or Difference is the sum or differ- 
ence of the base and percentage. They may both be em- 
braced under the general term Proceeds, 

Note. — In computation the rate is usually expressed as a decimal. For 
the difference between Eate and rate per cent., see Mrooks'9 FhUoaophy of 
Aritfunetic. 

EXPRESSION OF THE RATE. 

!• Express 4% as a decimal and common fraction. 

Solution. — Since per cent, is so many on a operation. 

hundred, 4% of a quantity is .04 of it; or, as ^^ Ol^^i Jtn-^A 

a common fraction, y^ or ^ of it. ^ ' ^^ *^' 

Express 

2. 5%. Ans. .05 or ^. 4t. *l%. Ans. .07 or T-fiy. 

A B^^. ^n8. .06or^. 5. 8%. ^ns. .08 or ^. 
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6. 10%. Ans, .10 ov ■^. 

7. 11^%. -4ns. .11^ or ^. 

8. 12^%. Ans. ,\^ox \. 

9. 16|%. Ans. .161 or \. 



10. 33|%. Ans. .Z^ or i. 

11. 37^%. Ans. .Z^ or f . 

12. \%. ^ns. .005. 

13. \%. Ans. .0025. 



384. Cases. The subject of percentage is convenieatly 
treated under three distinct cases : 

1. Given the rate and base, to find the percentage or pro- 
ceeds. 

2. Given the rate and percentage or proceeds, to find the 
base. 

3. Given the base and percentage or proceeds, to find the 
rate. 

Note. — Authors usually present the subject in five or six cases, but it is 
thought that the method here adopted is to be preferred, on account of ita 
logical accuracy and practical convenience. 

CASE I. 

385. Given^ tlie base and the rate, to find the per^ 
centa>ge or tlie proceeds. 

MEITTAI. EXERCISES. 

1. What is 25% of 120 yards? 

Solution.— 25% of anything is ^ or J of it; and i of 120 yards is 30 
yards. Therefore, etc. 

What is 



2. 20% of 75? 

3. 25% of 80? 

4. 50% of 132? 

5. 75% of 96? 



6. 15% of 60? 

7. 35% of 120? 

8. 12i% of 144? 

9. 16§% of 108? 



10. Out of a purchase of 120 dozen eggs, 20% turned out to be 
bad; how many were good? 

11. From a hogshead of kerosene containing 108 gallons, 33^% 
leaked out; how many gallons remained ? 

12. A train of cara running 20 miles an hour, increases its speed 
15% ; what is the rate of running after the increase? 

13. A clerk's salary is $45 a month, but at the beginning of the 
year it was raised lli% ; what did he then receive a month? 

14. Mr. Smith paid a tax of i% on $3000 ; what was the amount 
of his tax ? 

15. In the 10th problem, which is the hase, which the rate, and 
which the percentage? 
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WRITTEN EXERCISES. 

I. What is 6% of $2t5? What is the amount of $215. 
increased by 6% of itself? 

OPERATION. 

Solution.— 6^ of $276 equals .06 times $276, o6 

which, by multiplying, we find to be $16.60. .,_' - 

r ^lo.oO 

OPEBATION. 

Solution. — ^A number increased hj 6 % , or 6 times |276 

itself, equals 1.06 times itself; 1.06 tunes $276 equals i qq 

*29i-^"- $m5o 

Rule I. — Multiply the base by the rate, to find the per* 
centage. 

Rule II Multiply the base by 1 plus the rate, to find the 

amount, or by 1 minus the rate, to find the difference. 

Notes.-— 1. When the rate gives a small common fraction, take such a 
part of the base as is indicated by this fraction. 

2. The amoimt equals the basepZux the percentage ; the difference equals 
the base minui the percentage. 

What is 

2. 12% of 475 ? Ans. 57. 

8. 8% of 1875? Ans, 150. 

4. 25% of 948 miles? Ans, 237. 

6. \^% of 1256 rd. ? Ans, 157. 

6. 35% of 1840 yd. ? Ans, 644. 

7. 66f% of $124.65? Ans. $83.10. 

8. 33^% of $234.54 ? Ans, $78.18. 

9. 45% of 18|? Ans, 8.43|. 
10. 1% of $348 ? Ans, $2.61. 

II. f % of If lb. ? Ans, .12 oz. 
12. Find 25% of 461b. 12|oz. Ans, 11 lb. ll-^^oz. 
18. How much is 42|-% of 61b. 8 oz. 12pwt. 

Ans, 21b. 10 oz. 5-j^pwt. 
14. A grain dealer bought 600 bar. of Western flour, and 
sold 16f % of it; how many barrels remained? Ans, 500. 

16. A man's income is $1800 a year, of which he pays 
12% for house rent; what rent does he pay? Ans. $216. 

16. If the bread made from a barrel of flour weighs 33^% 
more than the flour, what is the weight of the bread ? 

Ans, 261^ lb. 
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17. Mr. Hamlin had 360 acres of land, and sold 33^% of 
it ; how many acres remained ? Ann. 240 acres. 

18. Our silver coin contains 10% of alloy ; how much pure 
silver is there in 16f oz. of silver coin ? Ans. 15 oz. 

19. A land agent bought 1016 acres of land, and sold 12^% 
to Mr. Chase and 3ti% of the remainder to Mr. Dunn ; how 
much remained ? Ans, 555f acres. 

20. How much linseed oil can be extracted from 1 cwt. 
21 lb. of flaxseed, if flaxseed contains 11% of oil, and a pint 
of oil weighs | o^ « pound ? Ans, 2 gal. 1.31^ qt. 

21. A clerk's salary is $2000 a year ; he spends 10% of it 
the first quarter, 15% the second, 6% the third, and 4% the 
fourth ; how much did he save ? Ans, $1300. 

22. Mr. Walton's income is $2500 a year, of which he 
spends 30% for board, 12^% for clothes and books, and 10% 
for incidentals ; what does he save in a year ? 

Ans, $118T.50. 

23. A man owning | of a machine shop worth $10,000, 
sold 16f % of his share to his brother ; what part of the whole 
shop did he still retain, and what was its value ? 

Ans, f ; value, $6250. 

CASE II. 

886. Cfiven, the rate and the percentage or pro^ 
ceeds, to find the base* 

HENTAI. EXERCISES. 

1. Twenty-four is 20 fo of what number? 

Solution. — If 24 is 20 per cent, of some number, it is ^, or ^ of that 
namber ; if 24 is ^ of some number, |, or the number, equals 5 times 24 
or 120. 

Of what number is 

2. 16 26 fo ? 

3. 19 16J^ ? 

4. 27 33J% ? 

5. 1.5 50%? 



6. 41b. 6%? 

7. 2bu. 12J%? 

8. 8 A. 66J%? 

9. £7.5 75% ? 



10. Thirty is 25% more than what number? 50% more than what 
number? 100% more than what number? 

11, Sixty is 25% less than what number? 50% less than what 
number? 100% less than what number? 
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12. The population of a certain village is 2700, which is 12}^ more 
than it was 5 years ago ; what was its yearly gain ? 

13. Mr. A. paid a tax of $60, which was 1% of the value of his 
property; what was the value of his property ? 

14. A gentleman gave his daughter $50 as a Christmas present^ 
which is Q2fo of what he gave to his wife ; what did he give his 
wife? 

15. On a certain day there were present at a graded school 160 
pupils, which was 11 i% less than were registered; how many were 
registered? 

WRITTEJr EXERCISES. 

1. 60 is 5% of what number? What number, increased 
by 20% of itself, equals 360? 

Solution. — If 60 is 5% of some number, then operation. 

.05 times some number equals 60 ; if .05 times some (jQ-s- .05 ^ 1200 
number equals 60, the number equals 60-T-.05, 
which is 1200. 

Solution. — A number increased by 20%, or operation. 

.20 of itself, equals 1.20 times the number ; and if ^qq ^^^ 1.20=300 
1.20 times a number equals 860, the number equals 
360 ^ 1.20, or 300. 

Rule I. — Divide the percentage by the rate, to find the 
base. 

Rule II — Divide the amount by 1 plus the rate, or the 
difference by 1 minus the rate, to find the base. 

Of what number is 



2. 45 20%? ^ns. 225. 

8. T5 25%? Ans, 300. 

4. 1121b. 40%? ^718. 2801b. 



6. ^ 33^% ? Ans, |. 

7. '7175% ? Ans, lOi. 

8. $645 62^%? J?is. $1032. 



6- 456A.30%?^ns.l520A. I 9, $450f 12^%?^n8. $3606. 

10. What number increased by 40% of itself equals 1694 ? 

Alls, 1210. 

11. What number diminished by 20% of itself equals 468 ? 

Ans, 585. 

12. What fraction increased by 16% of itself equals |^ ? 

Ans, ^• 

13. What fraction diminished by 36% of itself equals ^ ? 

Ans. -J. 

14. 42 A. 112 P. is 16|% of how much land? 

J.}i&256A, 33 P. 
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15. 141b. 10 oz 16pwt. is 33^% more than what number? 

Ans. 11 lb. 2 oz. 2pwt. 

16. A bookkeeper spends $600 per year, which is 24 % of 
his salary ; required his salary. Ans, $2500. 

17. A young -farmer owns 320 acres of land, which is 15% 
of what his father owns ; how much has the father? 

Ans, 2133^ A. 

18. A newsboy earned $16, which was 30% of what he 
then had in bank; how much had he in bank? Ans, $50. 

19. A teacher spends 24% of his salary, and can thus 
save $760 a year ; what was his salary? Ans, $1000. 

20. Mr. Hays drew 35% of his bank deposit to pay a 
debt of $4T88.56; what was his deposit? .4ns. $13681.60. 

21. A man bought some flour and sold 25% of it to A, 
and 33^% of the remainder to C ; how much did he buy if 
he sold C 640 barrels ? An^, 2560 bar. 

22. Mr. Herr drew 62^% of his money from the bank, 
and paid 33^% of it for a house worth $4500 ; how much 
money had he remaining in bank? Ans. $8100. 

23. A lady invested 90% of her money in bank stock, and 
some time after sold 33^% of the stock, and still had $4500 
invested ; required the whole amount of her money. 

Ans, $7500. 

CASE m. 

887. CHven, tlie hose and the percentage or theprih- 
ceeds, to find the rate. 

MENTAl. EXERCISES. 

1. 13 is what per cent, of 48? 

Solution.— 48 is 100 per cent, of 48, and 13, which is J of 48, is J of 
1 00 per cent., or 25 per cent, of 48. 



What per cent. 

2. Of 75 is 15? 

3. Of $12 are $3? 

4. Of 81 is 27? 

5. Of 16 qt. are5qt.? 



6. Of fist? 

7. Of J is f ? 

8. Of 75% is 25%? 

9. Of 2.5% is 1.5% ? 



10. From a hogshead of wine containing 90 gallons, 13 gallons 
leaked oat; what per cent, was lost? 
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11. If a man's income is $2000 a year and he saves $300; what 
per cent, does he spend ? 

12. The standard for gold and silver coin in the United States is 
9 parts pure to 1 of alloy ; what % of pure metal is there ? 

13. A merchant having put $5000 into a certain speculation, finds 
on settling up the business that he has received $5250 ; what % did 
he gain? 

WRITTEN EXERCISES. 

1. 20 is what per cent, of 80 ? 

Solution. — If 20 is some per cent, of 80, then 80 operation. 
multiplied by aorne rate equals 20 ; if 80 multiplied 20 '80^^.25 
by iorniR rait equals 20, the toJIa equals 20 divided by 
80, which is .25, or 25^. 

2. 240 yd. being increased by a certain per cent, of itself 
equals 300 yd. ; required the rate. 

Solution. — 300 yd. minus 240 yd. equals 60 yd., operation. 

which is the percentage. K 240 yd. multiplied by 300—240=60 

Bome, rale equals 60 yd., the rait equals 60 divided 60-^-240= 25 
by 240, which is .25, or 25 % . ' ' 

Rule I. — Divide the percentage by the base, to find the 
rate. 

Rule II. — Divide the difference between the proceeds and 

base by the base, to find the rate. 

Note. — The rate may also be found by dividing the proceeds by the base 
and taking the difference between 1 and the quotient. 



What per cent, of 

3. 360 is 90? Ans. 25%. 

4. 675 is 135? Ans. 20%, 
6. 900 is 360? Jns. 40%. 



6. $880 is $528? ^ns. 60%. 

7. f is|? Ans, 90%. 

8. f is|? Ans, 45%. 



9- 32% is 5^% ? Ans, 16f %. 

10- 4.5% is 3.37|% ? Ans, 75%. 

11. 936 yd. is 312 yd. ? Ans. 33^%. 

12. 18 lb. is 5 lb. 8 oz. ? Ans, 30|%. 

13. The base is $14.10, the percentage $2.35 ; what is the 
rate? Ans, 16|%. 

14. If a miller takes 10 quarts of every bushel be grinds 
for toll, what per cent, does he take for toll ? ^ns. 31^%. 

16. My income last year was $1800 and my expenses 
were $1356 ; what per cent, of my income'"did I expend ? 

Ans, 75^%. 
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16. A regiment went into battle with 960 men, and came 
out with 600 men ; what per cent, was lost ? Ans. 31^%. 

17. A merchant's liabilities are $15160, and his assets 
$1289; what % of his debts can he pay? Ans. 46 J%. 

18. A merchant bought 2t6 barrels of flour, and after 
losing 20% of it, he sold 26% of the remainder ; what per 
cent, of the whole remained ? Ans, 60%. 

19. A put $t80 in a savings bank, which was 15% of all 
his money, and afterward deposited 25% of the rest of his 
money ; what per cent, of all his money had he then in 
bank? Ans. 3^%. 

20. A gold eagle weighs 258 gr. and the alloy in it weighs 
25.8 gr. ; what % is alloy? Ans. 10%. 

21. 35 per cent, of a regiment being sick, only 637 men 
were able to enter battle, of whom ^ were killed ; how 
many did the regiment number, and what per cent, of the 
whole number were killed ? Ans. 980 men ; 9f %. 

GENERAL FORMULAS. 

888. These methods and rules may all be represented 
in general formulas as follows : 



CASE I. 

1 . Base X rate=Percentage. 

2. Basex(l+rate)=Amount. 
8. Basex (1— rate)=Difference. 



CASE II. 

1. Percentage-s-rate=base. 

2. Amount-s-(l+rato)=base. 

3. Difference-r-(l — ^rate)=base. 



CASE III. 

Percentage-r-base=rate. 
Amount-:-base^l+ rate. 
Difference-i-base^l— rate. 

Note. — These formulas apply to all the cases in the practical applica- 
tions, and may be used instead of the rules, or with them, as the teacher 
piefers. 

APPLICATIONS OP PERCENTAGE. 

389. The Applications of Percentage are extensive, 

owing to the great convenience of reckoning by the hundred 
in business transactions. 

390. These Applications of Percentage are of two 



240 NORMAL UNION ARITHMETIC. 

classes ; those not involving time and those involving time 
The following are the most important of these applications 



1st class. 

1. Profit and Loss. 

2. Commission. 

3. Stocks, Dividends, etc. 

4. Premium and Discount. 

5. Brokerage. 

6. Stock Investments. 

7. Taxes. 

8. Duties or Customs. 



2d CliASS. 

1. Simple Interest. 

2. Partial Payments. 

3. True Discount. 

4. Discounting and Banking. 

5. Exchange. 

6. Compound Interest 

7. Annuities. 

8. Insurance. 



Notes. — 1. In the different cases of the application of percentage, care 
should be taken to see clearly the base upon which the percentage is reck 
oned. 

2. A percentage deducted from the price of goods is called a Discount^ 
and is treated imder Profit and Loss. Successive D%8e(m7its called " Trade 
Discounts" are often taken off, as " 10 and 6 per cent, off," meaning 10 
per cent, off and 5 per cent, off of the remainder. 

PROFIT AND LOSS. 

891. Profit and Loss are terms which denote the gain 
or loss in business transactions. 

892. The Quantities considered are as follows : 

1. The Cost, which is the base. 

2. The Rate of profit or loss. 

3. The Profit or Loss, which is the percentage. 

4. The Selling Price, which is the amount or difference. 

Note. — ^In marking goods It is customary to take one or more words or 
a phrase or sentence, consisting of ten different letters, and let each letter 
in succession represent one of the Arabic figures. The prices marked thus 
can only be read by those who have the key. 

CASE I. 

898. CHven, the cost and rate of profit or loss, to 
find tlie profit or loss, or tJie selling price* 

HENTAI. EXERCISES. 

1. A lady paid $10 for a shawl, and sold it at a loss of 20^ ; re- 
quired the loss. 

Solution.— At a loss of 20 per cent, ^^, or J of the cost equals the loss. 
I of $10 is $2. Therefore, etc. 

2. A grocer bought tea at 80 cents a pound, and sold it 80 as to 
gsAn 25 fo ; what was the gain? 
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8. Mr. Wilson paid $150 for a horse, and sold it at 16|% advance ; 
what was his gain ? 

4. A dry goods merchant bought calico at 8 cents a yard, and sold 
it at a gain of 12 J % ; what was the selling price ? 

5. A farmer paid $48 for a cow ; for what must he sell her to lose 
61 fo by the transaction? 

6. A furniture dealer bought a second hand sofa for $40, and hav- 
ing spent 10% on repairs, sold it at a gain of 25% on its whole cost ; 
for what did he sell it ? 

WRITTEN EXERCrSES. 

1. A man bought a horse for $250, and sold it so as to gain 
20% ; what did he gain ? 

OPERATION. 

Solution. — If the horse was bought for $250 and sold $250 

at a gain of 20%, the gain was .20 times $250, which is 20 

^^' $5o!oO 

Rule I. — Multiply the cost by the rate, to find the profit or 

loss. 
Rule II. — Multiply the cost by 1 plus the rate of profit, or 

by 1 minus the rate of loss, to find the selling price. 

2. I bought $640 worth of English prints and sold them 
at a gain of 12% ; what was the gain ? Ans. $76-80. 

3. Mr. Morgan sold his house, which cost $3680, at a loss 
of 5% ; what did he receive for it? Ans, S3496. 

4. A man weighing 162 lb., loses 33 J% of his weight in a 
month ; how much did he then weigh? Ans. 108 lb. 

5. A dealer bought coal at $3.75 a ton, which he sells at 
20% advance ; what was his price? Ans. $4.50. 

6. I sold a lot of envelopes marked $7.50 ^ M. at 10 and 
10% off; what was the price received? Ans. $6,075. 

7. Some valentines marked 15/ were sold at 25, 20, and 
10% off; what was the selling price? Ans. $.081. 

8. I retail flour which cost $6.50 a barrel, at 15% advance, 
at what price per pound do I sell it ? Ans. $.04 — . 

9. An agent gets pianos at 40% off, and sells at a gain 
of 25% ; what does he get for a $650 piano? Ans. $487.50. 

10. Mr. Bowman is obliged to mark down old-fasl|ioned 
goods 20% ; what does he lose on iViOse ^'\i\c\ic.Q>^\.^\^ A^Vf > 
7^/X 25/, anr? 40/ ? Ans. \y • 'l\^ \ %\<t^ \ ^^ \ ^^ • 
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11. What deduction from price is 10 and 15% off? what 
deduction is 5, 10, and 16% off? Ans, 23^% ; 21\^%. 

12. What is the difference between 10% on and 5 and 5% 
on? between 20 and 10% on and 20 and 10% off? 

Ans. \% ; 60%. 
18. A merchant bought 84 yd. of French chintz, at 20/ 
per yard, and sold it at a gain of 33^% ; what did he gain 
in the transaction ? Ans. $5.60. 

14. Henry bought a boat for $850 and sold it at a gain 
of 25%, and the buyer sold it at a loss of 20% ; what did 
the latter receive for it ? Ans. $850. 

15. Mr. Warner's key for marking goods is, "now be 
quick ;" if he buy a lot of calicoes at 10/ a yard, how must 
he mark them to gain 35 % ? Ans, nw^. 

CASE II. 

304. Given, the rate and the profit or loss, or the 
selling price, to find the cost. 

MEKTTAIi EXERCISES. 

1. A boy sold a knife for 5 cents less than cost, and thereby lost 
20% ; what did it cost him? 

Solution. — If he lost 20 per cent, then ^, or 4 of the cost equals the 
loss, which equals 5 cents ; if ^ of the cost equals 5 cents, f , or the whole 
cost, equals 5 times 5 cents, or 25 cents. 

2. A shoemaker charged 50 cents more for a pair of shoes than they 
cost him, and thereby gained 10% ; what was the cost? 

3. Edward sold his watch for $91, and thereby lost 35% ; what did 
the watch cost him ? 

4. Mr. Pelton sold a set of maps for $15, and thereby lost 25% ; for 
what should he have sold them to gain 30% ? 

5. A horse-jockey bought a horse for 15% less than its value, and 
sold it for 40% more than its value; what did he gain ? 

6. A picture-dealer sold two pictures for $120 each ; on one he gained 
25%, and on the other he lost 25% ; what was his gain or loss? 

7. A merchant sold a stove for $80, and thereby lost 25% ; he then 
bought another stove for $30, and upon it gained 25% ; what was the 
gain or loss ? 

WRITTEKT EXERCISES. 

J* A man gained $28 on a watch by selling it at a gain of 
^^^ / what did the watch cost? 
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Solution. — At a gain of 25^, .25 times the operation. 

cost equals the gain, which is $28; if the coat «28-:- 2S «n2 

multiplied by .25 equals $28, the cofst equals $28 ' "" * 

divided by .25, or $112. 

Rule I. — Divide the profit or loss by the rate, to find the 
cost. 

Rule II. — Divide the selling price by 1 plus the rate of 
profit, or by 1 minus the rate of loss, to find the cost. 

2. A merchant lost 15% by selling damaged delaines at 
11/ a yard ; what did they cost him ? Ans. 20/. 

3. Flour, sold at $1.54 a barrel, yields a profit of 16% i 
what did it cost per barrel ? Ans: $6.50. 

4. A furrier sold a set of sable furs at 12^% less than 
cost, and lost $25 ; what did he get for them ? Ans. $115. 

5. What must I mark silks that cost $2.25 a yard so that 
I may fall 5% on my price and make 15% ? Ans, $2.12^. 

6. A merchant's income is $5160 in a year, at a gain of 
18f % on his capital ; how much would have been his income 
at a gain of 25% on his capital ? Ans. $1680. 

7. By selling my interest in a lead mine for $16,812, 1 gain 
14% ; how much would I have received for it if I had lost 
14% ? Ans. $12,128. 

8. Prof. Winslow loses 16% by selling his library for 
$960 less than it cost ; what must he have received for it if 
he had gained 16% ? Aiis. $6960. 

9. On opening a case of goods that cost me $1.20 a yard, I 
find them slightly damaged ; how shall I mark them that I 
may abate 25% and lose only 5% f Ans $1.52. 

10. A speculator sold two dwelling-houses for $6090; on 
one he gained 16%, and on the other he lost 16%; how 
much was gained or lost by the sale ? Ans. Lost, $320. 

11. A merchant bought a quantity of paper muslin @ 8/, 
and marked it so that he could fall 9yY% ^^ his marked 
price and gain 25% on cost; how must he mark it? 

Ans. 11/. 

12. Mr. Smith's key for marking goods was " Republican ;" 
if he marked some grenadines e.bn and gained at that r8.tft 
11^% on the cost; what was the cost pet y«bX^1 Au^.V^."^^* 
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13. Mr. Baker sold Mr. Albert a farm for $8!) an acre, 
and lost 15% on it; Mr. Albert sold the farm afterward to 
Mr. Hull, and made 16% ; did Mr. Hull pay more or less 
an acre than Mr. Baker? Ans. $2.25 less. 

CASE III. 

305« GiveUf tJie cost and the profit or loss or the 
selling price f to find the rate, 

HENTAIi EXERCISES. 

1. A man bought a watch for |50, and sold it at a gain of $15; 
what was his gain per cent.? 

Solution. — If on $50 he gained $15, on $1 he gained ^ of $15, which 
is $}§, or $^ ; and on $100 he would gain 100 times $^(j, which are %^^^ 
or $30 \ hence the gain is. 30 per cent. 

2. If a coal dealer buys coal @ $5, ancl sells it at a gain of $2, 
what is his gain per cent.? 

3. Sold a set of parlor furniture which cost $500 for $375 ; what 
was the loss per cent.? 

4. What % is gained by selling goods at dovbU their cost? What 
% is lost by selling them at one-half their cost ? 

5. A grocer buys a quantity of A No. 1 mackerel at $20 a barrel, 
and retails them at 15^ a lb. ; what is his gain fo ? 

6. If a miller takes Z\ quarts out of every bushel he grinds for 
toll, what % does he take for toll ? 

7. If goods are bought at 20% below market price and sold at 16% 
below that price, what is the gain % ? 

8. I bought a lot of goods at 5 % below current prices, and sold 
them 5% above those prices; what was my gain % ? 

9. I imported a quantity of foreign goods, but some of them hav- 
ing got wet on the voyage, I sold them at a loss of ^^ of their cost; 
what was my loss % ? 

10. A lady sold some silk for $12, and thereby cleared J of this 
money ; what would she have lost %, if she had sold it for $6? 

WRITTEN EXERCISES. 

r 

1. A man bought a horse for $200 and sold it at a loss 
of $20 ; what was the loss per cent. ? 

Solution. — Since $200, the 6ase, multiplied by operation. 
the raJUf equals $20, the rate must equal $20 divided $20-i-$200= 10 
by $200, which is .10, or 10%. 

Hvle I. — Divide the profit or loss by the costf to find the 
ra/e. 
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Rule II. — Divide the difference between the cost and the 
selling price by the cost, to find the rate, 

2. Some muslin was bought for 8^/ a yard and sold for 
12|/; what was the gain % ? Ans, 50%. 

3. I sold a lot of damaged goods that cost me $.84 a 
yard for $.63 ; what was the loss per cent.? Ans. 25%. 

4. If I buy paper at $3.50 a ream and sell it at 25/ a 
quire, what is the gain %? Ans. 42^. 

6. If I buy at 20 and 10% off and sell for 20 and 10% 
on, what do I gain? Ans 83^%. 

6. Bought valentines at 25, 20 and 10% off and sold for 
10 and 5% on; what per cent, did I gain ? Ans, 113f %. 

7. I bought a lot of goods for 15% below market price, 
and sold them for 15% above market price; what % did I 
clear? Ans. ^b^%, 

8. A man shipped 600 barrels of flour, and lost 16|% of 
it by a storm; he sold 75% of the remainder; what % of 
the whole remained ? Ans. 20^%. 

9. Mr. Jackson bought 500 shares of mining stock for 
$9000, and sold 400 shares for what they all cost ; required 
the gain per cent. Ans. 25%. 

10. Henry sold his horse and carriage for $450, and 
thereby cleared \ of this money; what would he have 
gained % by selling them for $390 ? Ans, 8^%. 

11. I bought a watch for $120, and set such a price on it 
that after falling $12, I still made 15% on the purchase; 
what % did I abate from the asking price ? Ans. 8%. 

12. A lady sold her piano for $350, and thereby cleared 
20% of this money ; what would she have gained %, if she 
had received $10 more than she did? Ans, 50%. 

13. Mr. Marble bought a lot of cassimeres @ $3.75, and 
marked them n,noi, his key being " John Marble ;" what 



was his gain % at the marked price? Ans. 18%. 

14. I offered my house for sale at 35% advance on its 
cost, but finding no purchasers at that price it was finally 
sold at 35% less than was first asked; what was the gain 
or loss % ? Aif\^.\AV5^'^\'^V\c- 



216 NORMAL UNION ARITHMETIC. 

COMMISSION. 

396. Gommission is a percentage paid to a commission 
merchant, agent, or factor, for the transaction of business. 

397. A Gommission Merchant, Agent, or Factor, is 

a person who transacts business for another. 

398. The Base in Commission is the actual amount of 
the salCj purchase^ collection, or exchange. 

399. The Net Proceeds is the sum left after the com- 
mission and charges have been deducted from the amount of 
a sale or collection. 

400. The Entire Gost is the sum obtained by adding 
the commission and charges to the amount of a purchase. 

401. The Quantities considered are: 1. The Amount 

soldf bought, etc. ; 2. The Bate of Commission ; 3. The 

Gommission ; 4. The Entire Gost or Net Proceeds. 

The goods forwarded to be sold on commission are called a eonsiffn- 
m&ni; the person sending them is called the coTisignor; and the person to 
whom they are sent, the corisignee, or Factor, An agent residing at a 
great distance from his employer, is often called a eorrespoTident; the per- 
son for whom an agent does business is called the FHncipai, 

CASE I. 

4l02» 04ven, the base and rate to find tJie cotntnia^ 
»lon or net proceeds, or entire cost, 

1. An agent bought a house for $8650, his rate of com- 
mission being 3^% ; what was his commission? 

OPERATION. 

Solution. — Tte commission was .OSJ times $8650, $8650 

which equals $302.75. .03} ^ 

$302.75 

Rule I. — Multiply the base by the rate, to find the commit' 
sion. 

Rule II. — Multiply the base by 1 minus the rate, to find 
the net proceeds; or by 1 plus the rate, to find the entire cost, 

WRITTEN EXERCISES. 

2. A factor sold goods to the amount of $7650, rate of 
commission being 3^%} required the commission and the 

amoun t paid o ver, An%, %\ ^^^ V^\^ ^"^ ^"^ • 
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S. A sells $5412 worth of dry goods, charging 3J% com- 
mission and l^% for insuring payment; what sum will he 
remit to his employer ? Ans. $5212.08. 

4. A lawyer having a debt of $1536 to collect, compro- 
mises for 95% J what is his commission at 4^%, and what 
does he remit to his employer ? Ans, Com. $65.66. 

5. My agent bought 40 horses for $150 each, and paid $25 
for their keeping and $80 for transportation ; his commission 
was S^% ; what did the horses cost me ? Ans, $6315. 

6. What would be the net proceeds of a sale of 450 bbl. of 
prime mess pork @ $17.12^, allowing 2-|% commission, and 
paying 5/ a barrel storage for 30 days ? Ans, $1491.09. 

7. A tax collector had a warrant for $25,850, upon which 
he collected $12,500 at 1^%, and the balance at 2^%; 
required the amount of the collector's fees. Ans. $52L25. 

8. An architect was employed to er^ct a city hall which 
cost $75,000, and was allowed §% for plans and specifica- 
tions, and 1^% for superintendence ; but on settling accounts 
he claimed $1500 ; how much did he overcharge the city ? 

Ans. $93.15. 

CASE II. 

403* Given, the rate and the commission or the net 
proceeds or the entire cost, to find the base. 

1. An agent receives $84 commission for buying goods, at 
the rate of 1 J%, what was the cost of the goods ? 

Solution. — ^At a commission of 1J%, .01 J times operation. 

the cost of the goods equals the commission, which 34 

is $84; hence, the co8^ equals 84 divided by .01 J, "TTTi'^^^^ 

which we find is $6300. -0^* 

2. An agent receives $4920 to be invested in cotton 
after retaining his commission, 2^% ; required the amount 
invested. 

Solution. — The sum to be invested, increased by operation. 

2}% of itself, equals 1.02} times the sum, which 492O 

equals $4920. If 1.02} times the mm equals $4920. rT^ST =4800 

thesttwiequals $4920 divided by 1.02}, which we find ^-^^J: 
is $4800. 

Rule I. — Divide the commission by the rate^ to find the 
base. 
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Rule II. — Divide the net proceeds by 1 minus the rate, or 
the entire cost by 1 plus the rate^ to find the base, 

WRITTEUr EXERCISES. 

3. A lawyer's commission for making collections for a firm 
at 2^% is $1600; how much did he collect ? Ans. $64,000. 

4. A miller sent his Detroit agent $9270 to be invested in 
flour, after deducting his commission of 3% ; what was the 
commission ? Ans. $270. 

5. An agent buys hides on commission, at f %, and pays 
$25 for cartage; the entire bill was $4558.75 ; what was the 
commission? Ans, $33.75. 

6. A commission merchant sells goods for a party at 1^%, 
and charges 2^% for guaranteeing the payment of the 
money ; his commission was $284.25 ; required the amount 
of goods sold. Ans. $7580. 

7. A cotton factor received $1132.71 to invest in cotton 
at $.24 a pound, deducting 3^% commission ; how many 
pounds did he buy ? Ans. 4560 lbs. 

8. An agent bought 40 horses on commission, at 4^% ; he 
paid $25 for keeping and $50 for transportation, which, with 
his commission, amounted to $345 ; what did the horses cost 
apiece ? Ans, $150. 

9. I sold some goods on commission at 5%, through an 
agent, who charged me 3% ; my commission, after paying 
my agent, was $388 ; required the agent's commission, my 
commission, and the money paid to my employers. 

Ans, My com., $970 ; agent's, $582 ; sum paid, $18,430. 

CASE III. 

404« Given, the base and the commission or the net 
proceeds or the entire cost, to find the rate, 

1. A commission merchant collects $7860, and his com- 
mission was $393 ; required the rate of commission. 

Solution. — The commission, $393, equals the opebation. 

base, $7860, multiplied by the rcUe ; hence, the rate $393 

equals $393 divided by $7860, which we find is .05, ^^^^ = .05 

or 6%. *"S60 

Rule I. — Divide the commission by the basCj to find the 
r'a/e. 
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Rule II. — Divide the difference between the base and the 
net proceeds or the entire cost, by the base, to find the rate. 

WRITTEN EXKBCISES. 

2. A factor sold some land, and paid over $7742.10, re- 
taining $117.90 as commission ; required the rate. 

Ans, \\%. 

3. An agent bought some flour, paid $64^ storage, and 
charged $180 commission; his entire bill was $8234^; what 
was the rate of commission? Ans. 2^%. 

4. I sold a consignment of cotton goods through an agent 
for $2500; my commission was $112.50, and I paid the 
agent $37.50; what was the rate of commission of each ? 

Ans. Mine, 4^% ; Agent's 1^%. 

5. My factor sold a consignment of sugar for which he 
remitted a note for $8500 ; he charged $127.50 for guaran- 
teeing payment and $191.25 for commission ; what was his 
rate of commission and of guaranty ? 

Ans. Com. 2;^% ; guaranty, 1^%. 

STOCKS AND DIVIDENDS. 

405* A Gompany is an association of individuals for 
the transaction of business. It may or may not be incor^ 
porated. 

400« A Gorporation is a company regulated in its 
operations by a general law or a special charter. 

40T« The Stock of a company is the capital invested in 
the business. The owners of stock are called Stockholders. 

40S« A Share is one of the equal parts into which the 
stock is divided. A share is usually $50 or $100. 

409« An Installment is a sum required of stockholders 
as a payment on their subscription. 

410« A Dividend is a sum paid to stockholders out of 
the gains of the company. 

411. An Assessment is a sum required of stockholders 
to meet the expenditures or losses of tlaa ciwx\^^\^^ , 
11* 
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412m The Base upon which dividends and assessments 
are estimated is the original or par value of the stock. 

413. The Quantities considered are as follows: 1. The 
Stock; 2. The Bate; 3. The Dividend or Assessment. 

CASE I. 

414« Given, the stock and rate of dividend or a^- 
sessment, to find the dividend or assesstnent, 

1. A owns $20,000 of the stock of a bank which declares 
a dividend of 8% ; what is his dividend? 

OPERATION. 

Solution. — If A has $20,000 worth of stock, and $20000 

the hank declares a dividend of 8^, his dividend is Qg 

.08 times |20,000, which is $1600. $160000 

Rule. — Multiply the par value of the stock by the rate^ 

to find the dividend or assessment. 

Note. — It is often convenient to find the result by multiplying the divi- 
dend or assessment on one share by the number of shares. 

WRITTEN EXERCISES. 

2. Miss Atherton bought 18 shares of Reading R. R. 
stock, at $50; the company declares a dividend of 4%; 
what is her dividend? Ans, $156.00. 

3. Miss Lyle owns 65 shares, at $50, in an insurance 
company, which on account of losses, requires an assess- 
ment of 2^ per cent. ; what does she pay ? Ans. $81.25. 

4. The Union gas company, whose stock is $785,000, 
declares a semi-annual dividend of 8^ per cent.; required 
the amount of dividend. Ans. $27475. 

5. A has 40 shares, $50 each, of stock in a bank, which 
declares a dividend of 5% ; what is A's dividend, and how 
many shares of stock would it buy at par ? Ans. 2 shares. 

6. A man owns 50 shares of Salem turnpike stock ($100); 
the company declares a dividend of 8%, payable in stock; 
how many shares will he then own ? Ans. 54 shares. 

7. A company whose capital is $250,000, pays a dividend 
of $84 on 24 shares ($100), and reserves as a surplus, 

$5760; vvjjiit wore the net earnings? An.s. $14510. 



STOCKS AND DIVIDENDS. 261 

CAS£ U. 

415. Given, tlie rate- and the dividend or assess^ 
ment, or the result of increase or decrease of stocky to 
find the stock, 

1. A bank divides $8400 among the stockholders, being 
the amount of 7% dividend; required the whole amount of 
stock. 

Solution. — ^If |8400 is 7% of the stock, opebatiok. 

then .07 times the stock equals $8400; hence, ^$8400 

the stock equals 18400 divided by .07, which ^-—- =$120000, Ana. 

IB mom .07 ^ ' 

Rule I. — Divide the dividend or assessment by the rate, to 
find the stock. 

Rule II. — Divide the result of increase by 1 plus the 
rate, or the result of decrease by 1 minus the rate^ to find 
the stock. 

WRITTEN EXERCISES. 

£. I received $880 from a 5^ per cent, dividend; how 
much stock do I own? Ans. $16000. 

3* I receive $279 as my share of a 9% dividend; how 
many shares, at $50 each, do I own ? Ans, 62 shares. 

4. A company divides $72000 among its stockholders, as 
the result of an 8% dividend; what is B's stock, provided 
he owns ^ of the entire stock ? Ans. $112500. 

5. A lady receives $1260 dividend at 7% ; required the 
amount of stock she owns and the number of shares, valued 
at $50 each. Ans. 360 shares. 

6. Mr. B receives $7800, payable in stock, as his share 
of a 12% dividend; how many shares had he at first, and 
how many has he now, shares at $50? Ans, 1456. 

7. A gentleman received 7 shares and $25 in money, as 
his share of a 6% dividend ; how many shares, valued at 
$50, did he then own ? Ans, 132 shares. 

8. In 1864 I received a stock dividend of 25% in the 
Camden and Amboy Railroad, and I then had 80 shares, at 
$100 each ; how many Shares had I at first? 
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9. I received a stock dividend of 10% in an oil company 
in March, 1865, and a similar dividend of 12% in Novem- 
ber ; I then owned 308 shares at $25 ; how many shares had 
I at the beginning of the year ? Ans. 250 shares. 

10. The expenses of an insurance company, capital 
$400,000, are 75% of the gross earnings; it reserves 
$10,000 and pays a dividend of 4^% ; what were the gross 
earnings? Ans. $112,000. 

CASE III. 

410« G-iven, the stock and dividend or assessment, 
or result of increase or decrease of stock, to find the 
rate. 

1. A company whose stock is $840000, clears $56000 in a 
year ; what rate of dividend can it declare ? 

Solution. — Since the dividend is some per operation. 

cent, of the stock, the base, $840000, multiplied 56000 
by the rale equals $56000 ; hence, the rate equals ==.06 j, Ans. 

$56000 divided by $840000, which equals .06|. 840000 

Rule I. — Divide the dividend or assessment by the stock, 
to find ihe rate. 

Rule 11. — Divide the difference between the stock and the 
result of increase or decrease ^ by the stock, to find the rate. 

WRITTEN EXERCISES. 

2. A company whose stock is $125000, requires an 
assessment of $1875 ; what was the rate ? Ans, 1^%. 

3. Mr. A owns 288 shares of stock, at $100, and draws a 
dividend of $1944 ; what was the rate? Ans. 6|%. 

4. The earnings of a canal company for 6 months are 
$10000, the stock is $2,330,000; if they declare a dividend 
whose rate is an integer, what is the largest rate, and what 
is the surplus ? Ans. 3% ; $100 surplus. 

5* A owns TO shares ($100) in a railroad company whose 
stock is $4000000, and his dividend is $402.50 ; required 
the rate of dividend, and the whole dividend. Ans 5|%. 

6. After receiving a stock dividend, I had 73 shares ($50) 
and $10 toward another share ; what was the rate of divi- 
^end, if I bad 61 shares at first? An.^. 20%. 
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7. I hold 350 shares in a Pittsburgh gas company ($50), 
and received two stock dividends, the first amounting to 42 
shares, and the second to 58 shares and $40 ; what were the 
rates of dividend? Ans. 12% and 15%. 

PAR, PREMIUM, AND DISCOUNT. 

4:1T« Capital is property consisting of Moneys Bonds, 
Stocks J Drafts f etc. 

418. Drafts, Ghecks, and Bills of Exchange are writ- 
ten orders for the payment of money at some definite place. 

410. Stocks is a general name applied to the scrip or 
bonds of a corporation, and to government bonds and public 
securities. 

420. Scrip or Certificates of Stock are the papers 
issued by a corporation to its stockholders, as evidence of 
the number of shares belonging to each respectively. 

4L21m Bonds are written or printed obligations to pay cer- 
tain sums of money at or before a specified time. 

422. State Stocks or United States Stocks are bonds 

of a State, or of the United States, payable at some future 
time, with interest at a fixed rate. 

4k2S. The Par Value of capital is the value marked on 
its face, called the nominal value or face. 

424:. The Real Value or Market Value of capital is 

what it will sell for. 

42S. Capital is Above Par, or at a premium ot advance, 
when it sells for more than its nominal value. Capital is 
below par J or at a discount^ when it sells for less than its 
nominal value. 

The stock of a company will generally be above par when the company 
is doing a lucrative business, and below par when it is doing a poor 
business. The stock of a town, city, etc., varies according to the confi- 
dence in its security, the fluctuations of the money market, etc. 

Besides bonds, the U. S. Government issues iiotes, payable on demand 
without interest, which are a legal tender for all debts due the United 
States except duties. These notes, called "greenbacks," are, together 
with notes issued by the National Banks, the present circulating medium, 
and are called currency. 
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If the currency becomes depreciated in value, gold becomes an object 
of investment, the same as stocks. The value of gold being fixed, its 
fluctuations in price indicate the changes in the value of the currency. 
Thus, when gold is said to be at a prenduniy currency is really at a dis- 
count. 

42^. The Base upon which premium and discount are 
estimated is the par value. 

4uS!7. The Quantities considered are four : 1. The Far 

Value; 2. The Bate; 3. The Premium or Discount; 4. 

The Heal Value. 

NoTB. — The problems under this subject are solved without brokerage— 
the sales and exchanges being regarded as direct without the aid of a 
broker. 

CASE I. 

4t2S. Given, the par valtie and tlie rate of premium 
or discount, to find the premium or discount or real 
value, 

1. A broker bought 25 shares of stock ($50), at 5% 
premium ; required the premium and cost, or real value. 

Solution. — ^The par value of 25 operation. 

shares at |50 each is $50 X 25 = ^50 ^ 25= $1250, par value. 

$1250; and the premium at 5^ is ar 

.05 times $1250, which is $62.50; ^— ^ 

and this, added to the par value, -.I^a ' P^®™^""^' 

equals $1312.50, the real value. ^^^ 

$1312.50, real value. 

Rule I. — Multiply the par value by the rate, to find the 
premium or discount. 

Rule II. — Multiply the par value by I plus the rate of 
premium, or by 1 minus the rate of discount, to find the 
real value. 

WRITTEUr EXERCISES. 

2. B sold 46 shares of bank stock ($100), at 3% discount; 
required tbe discount and real value. Ans. $4462. 

3. In 1858, I sold a $20 note on an Ohio bank, at |% dis- 
count ; what did I receive for it ? Ans. $19.88. 

4. A broker paid currency for $560 in gold at 10^% 
premium; how much currency did he pay, and what was the 
premium' Ans. He paid $618.80. 
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5. A speculator bought 35 shares of bank stock ($100), at 
3i% discount, and sold it at 1^% premium; what was his 
gain ? Arts. $166.25. 

6. A banker bought 48 shares ($100) of canal stock, at 
6% premium, and paid for them with $5000 in drafts, at 
^i% discount, and the balance in cash ; how much cash did 
he pay ? Ana. $250.50. 

7. A lady exchanged 45 shares ($100) railroad stock, at 
4^% discount, for TO shares of bank stock ($50), at 5% 
premium, receiving the difference in cash ; what amount of 
cash did she receive? Ans, $636. 

CASE n. 

4!20« Criven, the rate and the premium or discount 
or the real vcUue, to find the par value, 

!• A man sold some securities at a discount of 5%, receiv- 
ing $120 less than their face ; what amount of notes did he 
sell? 

Solution. — Ji the discount at 5% is $120, opebation. 

then .05 times the par value eqaals $120; hence, $120 -=-.05 =$2400 
the par voZue equals $120 divided by .05, which we 
find is $2400. 

Rule I. — Divide the premium or discount by the rate, to 
find the par value. 

Rule II. — Divide the real value by 1 plus the rate of 
premium J or by 1 minus the rate of discount, to find the par 
value, 

WRITTEN EXERCISES. 

2. B sold some stocks at 3^% premium and gained $210 ; 
what was their par value ? Ans. $6000. 

3* The premium on a draft at f % was $.90 ; required the 
face of the draft and its value. Ans. $120.90. 

4. Mr. Allen paid $2587.50 for a bond, at 3^% premium ; 
required its face and the premium. Ans. Face, $2500. 

5. Mr. Jones paid $5926.50 in currency for gold at 9f % 
premium ; how much did he purchase ? Ans. $5400. 

6. Sold stock bought at par, at an advance of 3J%, and 
gained $145; how many shares ($50) did I sell? Ans. 87. 
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7^ Miss Hartman sold 140 shares of Columbia National 
bank stock at $54 a share, premium 8% ; required the par 
value and entire premium. Ans. $50 ; Prem. $560. 

8. I gave a draft worth |% premium, for *75 shares of 
turnpike stock ($50) at 3% discount ; what was the face of 
the draft ? Ans. $3610.42+. 

9. Mr. Dean sold 40 shares of stock at a premium of 4^%, 
and received $180 advance; what was the par value of a 
share? ^ns. $100. 

10. A broker exchanged YOO shares of stock ($100), at 5% 
discount, for United States bonds ($100), at 5% premium, 
paying $T0 in money ; how many did he get ? 

Ans, 634 bonds. 

11. Mr. Fish bought a number of shares of bank stock 
($50), the discount at 5% being $200; | of it he sold at par 
and the rest at T% advance; what was the average gain on 
each share ? Ans. $5. 1 2 J. 

CASE III. 

4L30. Given, the par value and the real value or 
the premium or discount^ to find the rate of premium 
or discount, 

1. I sold a note, drawn for $860, at a premium of $51.60; 
what was the rate of premium ? 

Solution. — Since the premium equals the par operation. 

value multiplied by the rate, $860 multiplied by 51.60 

the rate equals $51.60; hence, the rate equals $51.60 "o^tt^^*^^ 

divided by $860, which we find is .06. ^^^ 

Rule I. — Divide the premium or discount by the par value, 
to find the rate. 

Rule II. — Divide the difference between the real value 
and the par v due by the par value, to find the rate, 

WRITTEN fiXEBClSKS. 

2. I bought a draft, drawn for $1680, at a discount of 
$12.60; required the rate of discount. Ans. \%, 

3. Mr. Peters bought 96 shares of railroad stock ($50) 
for $4416; what was the rate of discount? Ans, 6f%. 
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4. If he sells these 96 shares for $4699.80, what is the 
rate of discount, and rate of gain? Ans, 2^% J 6l%. 

5. Mr. Reed gave $1500 in notes, at 2% discount, for 
$6125 in gold ; what was the rate of premium on the gold ? 

Ans. 20%. 

6. A banker bought $500 in gold, premium 10^%, and 

sold it for $600; what was the rate of premium on the sale, 
and what was the gain % ? Ans, 20% ; 8|-|^% gain. 

BROKERAGE. 

431. Brokerage is a percentage charged by brokers for 
the transaction of business. 

4L3I3. A Broker is a person who buys or sells money, 
stocks, bills of exchange, real estate, etc., for others. A 
Stock Broker is one who deals in stocks, but is generally 
called simply a broker, 

4L33. The Base upon which the commission for the pur- 
chase and sale of bonds and stocks is estimated is their jjar 
value, 

434. The Rate is usually ^%, and is so understood if 
no other rate is mentioned. In New York and Philadelphia 
custom has fixed the rate at :^%. 

435. The Quantities considered are: 1. The Par value 
of the amount sold, hough t, etc. ; 2. Rate of Brokerage ; 
3. The Brokerage; 4. The Market value of $100, or of 1 
share ; 5. The Entire Cost, or Net Proceeds, 

Notes. — 1. Stocks are quoted either at the price of one share, or at the 
price of $100 of par value of the stock, whatever be the par value of a 
share. The former method is used in Philadelphia ; the latter in New 
York. 

2. Stocks are often named from the rate of interest they draw ; thus, 
we have 5's, 6's, 7-30's, etc. The time to run or date when due sometimes 
gives the name ; as 5-20*s, '81*s, etc. 

CASE I. 

430* Given, the par value, the rate and the market 
valtie, to find the brokerage, net proceeds or entire 
cost. 

1. A broker bought for a party 15 shares Pennsylvania 
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R. R. ($50), rate of brokerage being J% ; required the 

brokerage. 

SoLXJTiON.—-The par value was 15 X $50, or ofebatiok. 

1750. The brokerage was .00 J times $750, $50x16 — $750 

wliich equals $1.87 J. $750x .00J=$1.87i 

Rule I. — Multiply the par valv>e by the rate, to find the 
brokerage. 

Rule II. — Multiply the par value by the market value 

minus the rate^ to find the net proceeds ; or by the market 

value, plus the rate, to find the entire cost. 

Note. — It is often shorter to multiply the brokerage on one share, by the 
number of shares. When the par is $50, one-half the rate should be used 
in applying the rule. 

WRITTEN EXERCISES. 

2. I bought through a broker 46 shares of bank stock 
($50) at par, brokerage being j^% ; required the brokerage, 
and the cost of the stock. Ans. $5.75. 

3. A broker bought for me 76 shares of bank stock ($50) 
at 47^; what did the stock cost me, the brokerage being \ 
per cent. ? Ans. $3619.50. 

4. Mr. Lyte sold through his banker 72 shares New York 
Central ($100) at 103; required the brokerage and net pro- 
ceeds. Ans, Proceeds, $7398. 

5. My broker bought on my account 25 shares Bank of 
North America ($100), at 150, and sold them at 161 ; what 
was his commission and my profit? Ans, Profit, $262.50. 

6. Shall I gain or lose if I buy 65 shares Northern Cen- 
tral ($50) at 53 J, and after receiving two 4% dividends sell 
them for 51 J, brokerage J%, interest on money not consid- 
ered? Ans, $97.50 gain. 

CASE II. 

437* CH/ven, the rate, the brokerage, or the net 
proceeds, or entire cost, and the market valtie, to find 
the par value. 

1. A paid a broker $150 for selling some drafts, at the 
rate of 2^% ; what amount of drafts did he sell ? 
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Solution. — ^At a rate of 2^%, .026 times the par opebation. 

value of the drafts equals the brokerage, which is $150 

fl50; hence the 'par value equals |150 divided by ^^i^=$6000 
.026, which we find is |6000. -^26 

Rule I. — Divide the brokerage by the rate, to find the par 
value. 

Rule II. — Divide the net proceeds by the market value 
minus the rate^ or the entire cost by the market value plus 
the ratCj to find the par value, 

WRITTEN EXERCISKS. 

2. I paid a broker $12.50 at J% for buying N. Y. Central 
($100); bow many shares did be buy ? Ans. 100 shares. 

3. I paid my broker $4712.50 for an investment in Mis- 
souri 6's (100), at 94, including brokerage at ^% ; what was 
the par value of the bonds ? Ans, $5000. 

4. I sent a New York broker a draft on Fisk & Hatch 
for $4953, to cover an investment made by my order in 
Harlem Railroad at 95 ($100), and bis commission of :J% ; 
how many shares shall I receive ? Ans, 52 shares. 

6. My broker sold $3000 Philadelphia 6's at 101^, and 
invested the proceeds in United Companies of New Jersey 
stock at 131| ($100) ; how many shares did ho buy, broker- 
age at \% ? Ans, 22 shares ; $128.75 surplus. 

6. Mr. Westlake bought Pennsylvania R. R. stock ($50) 
at 49§, and sold it at 53:^ ; after paying brokerage, be found 
he had a profit of $237.50 ; how many shares did he buy ? 

Ans, 76. 

7. A merchant wishing to meet a note for $5000, directed 
his broker to sell sufficient West Philadelphia Pass. Railway 
stock ($50) to cover the note and brokerage ; if the stock was 
selling at 78f, how many shares must he sell, and what 
would be the surplus ? Ans. 64 shares ; $24 surplus. 

8. I sold 25 shares of Philadelphia National Bank ($100) 
at 156 J, and directed my broker to invest the proceeds in 
Norristown R. R. stock ($50) at 99 ; what is the amount of 
investment, after deducting brokerage? 

Ans, 39 shares ; $40.37^ surplus. 
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CASE in. 

43S* Qiven^ tJie par vcUue, and tJie brokerage, or 
the net proceeds, or entire cost, and the market value, 
to find the rate. 

1. A broker bought Reading convertible coupon *l% par 
value $4000; his charge was $10; what was the rate of 
brokerage ? 

Solution. — The brokerage, $10, equals the par operation. 

value, $4000, multiplied by the raU; hence, the rate *iq 

equals $10 divided by $4000, which we find is .00 J, ^^ = .00 J 

ori%. *^0^" 

Rule I. — Divide the brokerage by the par value ^ to find 
the rate. 

Rule II. — Divide the difference between the real value of 
the stock, and the net proceeds or entire cost, by the par 
value, to find the rate. 

WRITTEN EXERCISES. 

2. A broker buys 110 shares of gas stock, par value $25 a 
share ; his charge was $6.81^ ; what was the rate of broker- 
age ? Ans. 1%, 

3. A broker, having purchased, according to order, $5600 
Rhode Island 6's at 110, informs me that the entire cost is 
$6188; what brokerage does he charge? Ans. \%, 

4. I sent a draft for $21250 to a Detroit broker, to invest 
in Michigan 6's at 106 ; he remitted me a balance of $25 ; 
what rate of brokerage did he charge? Ans. J%. 

INCOME FROM INVESTMENTS. 

439. Investments in stocks, etc., may be made either 
for interest on the money or for the increase of capital. 

440« There are Several Classes of stocks, viz.: those 

of Corporations, States, and the General Government, 

441« Bonds are distinguished as Registered and Coupon 
Bonds. The Registered bonds are payable to order, and 
cannot be transferred without being indorsed. 

44I3* The Coupon bonds have coupons or certificates of 
interest attached to them, which may be cut off and the inter- 
est collected when due. 
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443* The principal bonds of the United States are as fol- 
lows: 

U. S. 6^8 of '81 are payable in 1881, interest 6 % in gold, due Jan. Ist 
and July Ist. U. S. 7-30's were bonds issued during the war and con- 
verted at maturity into 5-20*8; interest 1-^% currency. 

U. S. 5-20*8, payable in not less than 5 or more than 20 years, at the 
option of the G-ovemment. There are several series of these bonds, 
called from the years in which they were issued, 6-20*s of *62, '64, '65, 
'65 new issue (n. i.), '67, and '68. Interest 6% in gold, payable on the 
first three series May 1st and November 1st ; on the last three, January 
1st and July 1st. 

U. S. 10-40's, payable in not less than 10 nor more than 40 years from 
date, at the option of the Government. Interest 5% in gold, payable on 
registered bonds and on $500 and $1000 coupon bonds March 1st and 
September 1st; on $50 and $100 coupon bonds once a year March 1st. 

U. 8. 5's of '81, payable in 1881. Interest 5% in gold, payable quar- 
terly Feb. 1st, May 1st, Aug. 1st, Nov. Ist. U. S. Pacific Railroad fi's, 
payable in 1895, and thereafter, were issued to aid in constructing several 
railroads to the Pacific coast. Interest, 6% in currency, payable Janu- 
ary and July. U. 8. 4J's, redeemable after 1886 ; interest 4J^ ; paya- 
ble quarterly in gold. 

444« A Mortgage is a conveyance of a certain amount 
of real estate as security for the payment of a loan. 

Should the interest not be promptly paid, the mortgage may be fwe- 
dosedy and the property is then sold by the sheriff to the highest bidder, 
and the mortgage paid off from the proceeds. Property is usually not 
mortgaged beyond a certain part of its value, in order that the mort- 
'gagee may be secure from loss. A second mortgage is sometimes given, 
but this cannot be paid, in case of foreclosure, till the first is ftilly paid, 
and hence may not be a very good security. 

445« Ground-Rent is the rent paid for the ground 
occupied by certain buildings. 

It is a common practice in Philadelphia, when a person wishes to build 
one or more houses, instead of buying the ground required, to agree to 
pay the interest on its value as rent, the contract to continue in force as 
long as the rent is regularly paid. Ground-rents are redeemable or irre- 
deemable. Some cities, as Philadelphia, prohibit the issue of any more 
irredeemable ground-rents. 

Mortgages and ground-rents are not bought and sold at the Stock 
Exchange, but conveyancers are frequently employed in the transaction, 
as the title and condition of the property must be examined, and the 
necessary papers drawn up. Well-secured mortgages and ground-rents 
are in such high esteem as safe investments, that they are among the 
securities in which trust funds may be legally invested. 

Note. — In changing from one investment to another, there is often a littler 
more realized from the sale of the first than will procure an exact number 
of shares of the second. In such cases the income will be calculated on 
the number of shares, without noticing the 6UTp\vi&. 
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446« The Quantities considered are; 1. The Amount 
Invested; 2. The Bate of Dividend or Interest; 3. The 
Income ; 4. The Market Value of $100, or of one share; 
5. The Bate of Income, 

CASE I. 

4L4l7. Given, the amount of an investment, the mar- 
ket value, and the rate of dividend or interest, to find 
the income, 

1. If I invest $5100 in 7% bonds at 85, what will be ray 
annual income from them 1 

Solution. — Since for 85 cents you can buy operation. 

$1 worth of stock, for $5100 you can buy as 15100 • .85 $6000 

many dollars worth of stock as $.85 is con- jfiooft v 'n7^ilwi2ft 

tained times in $5100, or $6000. The annual ^^^^^'^^—^^ 
income on this is $6000x .07 which equals $420. 

Rule. — I. Divide the amount invested by the market value, 

to find the par value, 

II. Multiply the par value by the rate to find the income, 

WRITTEN EXERCISES. 

2. What annual income would I receive from $16050 
invested in U. S. Pacific R. R. 6»s at 107 ? Ans. $900. 

8. If I invest $5631.25 in 5-20's at 112|, what is my 
annual income in currency, gold being worth 109f ? 

Ans, $329.25. 

4. If I invest $5280 in United Companies of New Jersey, 
stock at 132, dividend 10%, what will be my income? 

Ans. $400. 

5. Miss Brown has invested $8475 in 10-40*s at 113; 
what will be her semi-annual income in currency, gold being 
110? ^ns. $206.25. 

6. A conveyancer sold a lot 25 ft. front and 50 ft. deep on 
ground-rent, redeemable on payment of $1500; what is the 
ground-rent at 6% ? Ans. $90. 

1. Mr. Tompkins bought on ground-rent a lot 75 ft. front 
by 90ft. deep, valued at $87.25 per foot front; what would 
be the ground-rent per foot front at 6%? Ans. $5.23^. 
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8. I made $5000 by a fortunate speculation, and wishing 
to invest it permanently, I bought $2000 6*8 of 81 at 117f, 
and invested the remainder in the new 4^'s at 110^ ; what 
surplus remained after deducting brokerage, and what was 
my annual income in gold? ^ws.Sur., $50.76; In., $225.75. 

9. Mrs. Warner has $10,000 Philadelphia City 6's, at 
103 J; would she increase or diminish her income for that 
year if she should exchange them for 5-20's at 110 J, gold 
being 108^? Ans, Increase, $11.94. 

10. Mr. Barton conveys a lot on a 6% ground-rent paya- 
ble in gold and redeemable on payment of $4500 ; at what 
sum in currency must it be made redeemable to realize an 
equivalent rent, and what is the ground-rent in currency, 
gold being 112^ ? Ans. $5062.50 ; Rent, $303.75. 

CASE n. 

44S* Chiven, the income^ the rate of dividend,and the 
market valtie, to find the amount invested* 

1. When TJ. S. 10-40's are selling at 110, how much must 
be invested to produce an income of $550? 

SoiiimoN. — Since $1 of stock gives an opebation. 

income of $.05, to give an income of $550-=- 05=$1 1000 

!??5iJ5 ^^ ''^'^^ ^i^'^:$^' "'^ ^}}?^A $11000x1 J 0=$12100 
$11000 of stock at 110^ will cost $11000 

X 1.10, or $12100. 

Rule. — I. Find the par value of the stock by dividing 
the income by the rate, 

11. Multiply the par value by the market value of 1 share, 
to find the amount invested, 

WRITTEN EXERCISES. 

2. A real estate dealer buys a 6 % ground-rent of $300 
per annum at par ; what does it cost him ? Ans. $5000. 

8. A house subject to a ground-rent of $75 at 6% was 
sold for $5750 ; what was the value of the property ? 

Ans, $7000. 

4. What sum must I invest in 5-20*s at 119^, to secure 
an annual income of $663 in currency, gold at 11Q\, b^Q^Kt- 
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5. What sura must be invested in Kentucky G's, at 103, 
to yield $786 a year, brokerage i%? Ans. $13525.15. 

6. When the new 4^'s are selling at 105, what must I 
invest in them to secure an income of $983.25 in currency, 
gold at 109^, brokerage i% ? Arns. $21050. 

7. If I sell $8000 Ohio 6's at 118 and buy sufficient Geor- 
gia 7's at 103 to yield $560 income, how much shall I have 
left, brokerage at the usual rate? Arts, $1160. 

8. What must be the market value of Georgia 6*8 to 
realize 7% on the investment? What must I pay for Read- 
ing coupon T's to give an income of 6|% ? Ans 85^; 103^f. 

9. If gold is at 115, what must be paid for 5-20's to real- 
ize 1% on the investment? What must be the price of 
10-40's to yield 6%, gold being HO? Ans. 98^^; 91|. 

10. What must be the price of gold so that a person 
investing in 5-20's at 108, may realize 7% ? What must be 
the price of gold, so that a person may realize 5% from in- 
vesting in 10-40»s at 105 ? Ans, 126 ; 105. 

!!• I bought a lot 50 ft. front and 85 ft. deep, at a ground- 
rent of $5.40 per foot front ; what would be the cost of the 
property, the ground-rent being 6% of it? Ans. $4500. 

12. How many shares of North Pennsylvania R. R., at 
49, must be sold, that the proceeds, invested in Pennsylva- 
nia State 6's, at 115^, may give an income of $600, broker- 
age being deducted ? Ans, 237 shares ; $8. 37 J surplus. 

18. Mr. Jackson sold $15000 Union Pacific 7'8 at 101^, and 
invested part of the proceeds in U. S. 6's of '81 at 117^, suf- 
ficient to produce an income of $750 in gold, and deposited 
the remainder, brokerage deducted, in bank; what was hifi 
bank deposit? Ans, $412.50. 

14. I have some California 7's, which bring me in an 
income of $546, but preferring an investment nearer home, I 
decide to exchange them for Philadelphia 6's; if the Califor- 
nia bonds are worth 117 and the Philadelphia 105, how much 
must I add to my investment to secure the same income, 
brokerage not considered ? Ans, $429. 
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CASE III. 

440* GiveUf the market value, and the income or 
rate of lUvidend, to find t/ie rate of interest on tlie in^ 
vestment. 

1. What per cent, of income will be realized by purchasing 
t % bonds at 95 ? 

Solution. — $1 of stock will cost $.95, and operation. 

pays |i.07 ; if on $.95 the gain is $.07, on $1 it q^ _j_ 95 __ Q7 r 

is as many per cent, as .07 -T-.95, or 7/^^. ' * ' ^ 

Rule. — Divide the annual income or dividend of the stock 
by its market vatue, to find the rate of income, 

WRITTEN EXERCISES. 

2. What is the rate of income of Kew York Central 6's 
bought at 106 ? Ans, 5Jf %. 

3. When U. S. 5-20's are at 112^, and gold at 110, what 
per cent, will these bonds yield ? Ans. 5 jf %. 

4. I bought an irredeemable ground-rent of $54 per annum 
for $850 ; what per cent do I realize ? Ans, 6y^%. 

5. Which is the better investment, 10-40's at 113|, or the 
new 4i's at 110| ? Ans. The 10-40's. 

6. Mr. Hull bought aground-rent of $450 for $6575 ; what 
rate of income does he receive on his investment ? 

7. If I buy a $5000 mortgage at 2^% discount, interest at 
6%, what rate of income do I receive on my investment? 

Ans, Gy2^%. 

8. Which is the more profitable, Missouri 6*s at 102, or 
5-20's at 115, gold being 110 ? Ans, Mo. 6's. 

9. Mr. Rogers bought Michigan 7's at 11 2J, and after- 
wards exchanged them for 5-20*8 at 116^; which was the 
better investment, gold selling at 112 ? Ans. Mich. 7's. 

10. Wishing to make a permanent investment, I am 
recommended to take either 5's at 75, 6's at 85, or 7's at 90; 
which is the best investment ? Ans, 7's at 90. 

!!• Gold being at 105^, which pays thcbetter interest on 

an investment, U. S. Pacific 6's at 108, or 6-20's at 110? 

Alls. 6-^Q'€U 
12 
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GENERAL TAXES. 

450« A Tax is a sum assessed on the person or property 
of an individual for public purposes. 

451* Taxes are of two general classes : those levied by 
a state, county, or town ; and those levied by the General 
Government. 

452. General Taxes are those levied by the State, etc. 
They are of two kinds : Property Taxes and Poll Taxes, 

453* A Property Tax is a sum assessed upon property. 
Property is of two kinds : — Real Estate, consisting of lands, 
buildings, etc ; and Personal Property, or movable pro- 
perty. 

4S4« A Poll Tax is a certain sum assessed in some 
States, on each male citizen without regard to his property. 

455« An Assessment Roll is a list or schedule contain- 
ing the names of persons taxed, and the valuation of their 
property. 

456. An Assessor is an officer who appraises the pro- 
perty, prepares the assessment roll, and apportions the taxes. 

457. The Quantities to be considered are : 1. The Tax- 
able Property; 2. The Rate of Taxation; 3. The Amount of 
Tax. 

4 

Real estate is usually assessed by the proper officer for not more than 
i or J of its real value. The value of personal property may be given 
in by tlie owner under oath, or if he neglects to do this, it is valued by 
tlic officer. 

The term "poll is from the German jyoUe, the head. A poll tax is a 
capitation tax, from the Latin caput, the head. In some States the income 
from a person's occupation is assessed at a small sum and taxed. Money 
on interest secured by bond and mortgage is taxed in some States. 

After the taxes have been assessed, each person receives a notice of his 
taxation, stating the day of appeal, when he may appear before the proper 
officers and show reasons for correcting any mistakes that have been 
made. 

Note. — Government Taxes are taxes levied by the government, Includ- 
In<2: Internal Revenue and Duties. They will be considered under the head 
of Duties and Ciisioins, 
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CASE I. 

458« Given, the tcixable property and tlie rate of 
taxation, to find tlie amount of tax. 

1. The taxable property of a town is $794800, and the 
rate of taxation $.009 on a dollar; what is the tax? 

Solution. — If the tax is $.009 on operation. 

lh!?J? ^^Si^^o '1^"^^ ^ '^^^^^ ^"^^ $794800 X .009 = $7153.20 
$.009, or $7153.20. 

Rule. — Multiply the amount of taxable property by the 
rate, to find the tax. 

Note. — If there is a poll tax the sum produced by it should be added to 
the property tax to give the whole tax. 

WRITTEN EXERCISES. 

2. The real estate of a town is valued at $640876, and the 
personal estate at $760472; there are also 250 polls, at $1.50 
each ; what is the whole tax, the rate being 7 mills on a 
dollar? Ans, $10114.436. 

459« Table. — In the assessment of taxes in a town, citv, 
etc., a table is usually constructed by which the labor of cal- 
culation is greatly facilitated. The following table is based 
on the rate of $.015 to the dollar: 



Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


Prop. 


Tax. 


$1 


.015 


$10 


.15 


$100 


$1.50 


$1000 


$15 


$10000 


$150 


2 


.030 


20 


.30 


200 


3.00 


2000 


30 


20000 


300 


3 


.045 


30 


.45 


300 


4.50 


3000 


45 


30000 


450 


4 


.060 


40 


.60 


400 


6.00 


4000 


60 


40000 


600 


5 


.075 


50 


.75 


500 


7.50 


5000 


75 


50000 


750 


6 


.09 


60 


.90 


600 


9.00 


6000 


90 


60000 


900 


7 


.105 


70 


1.05 


700 


10.50 


7000 


105 


70000 


1050 


8 


.12 


80 


1.20 


800 


12.00 


8000 


120 


80000 


1200 


9 


.135 


90 


1.35 


900 


13.50 


9000 


135 


90000 


1350 



3. Find by the table A's tax, whose property is $7580, 
and who pays for 5 polls at the rate of $1.50 each. 



Solution. — We find from the table 
the tax on $7000, then on $500, then 
on $80, and tlien calculate the tax on 
5 polls, and add the results together ; 
the sum will be the entire tax. 



OPERATION. 

Tax on $7000 = $105 
" 600= 7.50 

" 80= 1.20 

" 5 polls = 7.50 



Whole tax =.%VI\.^i^ 
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4. Find B's tax, whose property is $9750, and who pays 
for 2 polls. Ans. $149.25. 

5. A is worth $7895, and his sister $5634 ; what is the 
aggregate amount of their taxes ? Ans. $202,935. 

6. Mr. Mark's property is assessed at $8500 ; he pays for 
1 poll and .1^ % on the income from his occupation, assessed 
at $800 ; what was his entire tax ? Ans. $130.20. 

7. Mr. Sidney's real estate is valued at $75000 and his 
personal property at $8670, both of which are assessed for f 
of their value ; he pays for 4 polls at $1.50 each, and also i% 
on an estimated income of $1200 ; what is his entire tax ? 

Ans, $845.70. 

8. Mr. Shank's property was assessed at $3500 last year, 
and he paid .25% village tax, 1.025% county tax, .45% 
school tax, and $1.25 poll tax; what amount of taxes did he 
pay? Ans. $61.02^. 

9« I find I have been assessed as follows : Real estate, 
$50,000; personal property, $3600; money at interest, 
$15,000; income from occupation, $1500; and 3 gold 
watches. I obtain an abatement of f on the real estate, ^ 
on personal property, $5000 on money at interest, f for oc- 
cupation, and 1 gold watch; how much does this lessen my 
tax, the rate being $.004^, and one dollar for each watch ? 

Ans. $122.95. 

CASE II. 

460« GiveiVy tlie rate of tuocatioii and tlie tax or the 
anionut left after payment of taxy to find tlie amount 
assessed, 

1. What is the assessed value of property taxed $37.60, at 
the rate of 5 mills on a dollar ? 

Solution. — At 6 mills on the dollar, .005 operation. 

times the amount as.sessed equals tlie tax, which ^y 50 

is $37.50 ; hence tlie amount equals $37.50 divided ^^^ s=$7500 
by .005, which we find is $7500. -""5 

Rule I. — Divide the tax by the rate, to find the amount 
assessed. 

Unle II. — Divide the amount left after payment of tax by 
J minus the rate. 
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WRITTEN EXERCISES. 

2. My tax is $37.80 at the rate of 4^ mills od the dollar ; 
required the property. Ants. $S40U. 

3. A's CDtiro tax is $310.75 ; he pays for 3 polls at $2.25 
each; the rate is 8 mills on the dollar ; what is his property y 

Ans. $38000. 

4. I have $12000 on interest, and my tax for money on 
interest is $33.07^, at 2^ mills on the dollar; for how much 
money at interest am I overtaxed ? Ans. $2700. 

5. A bridge was buHt by a certain town at a cost of $7580, 

Avhich was raised by a tax on the property-holders of 3^ 

mills on the dollar; the collector's commission was 2^% ; what 

was the valuation of the property ? Ans. $2215564.49. 
Note. — The collector's commission is included in the tax. 

6. Mr. Mills paid one year .45% township tax, .3^% 
county tax, .48% school tax, and 4 polls @ $1.25; his 
whole tax was $319.88; what was the value of his prop- 
erty ? Ans. $24600. 

CASE III. 

461. Given, the assessed value and the tax, to find 
the rate* 

1. A tax of $6387.50 is to be assessed in a town ; the real 
estate is valued at $345000, and the personal property at 
$477500; there are 420 polls, taxed @ $1.50; what is the 
rate of taxation ? 

Solution. — The entire poll tax is operation. 

$1.50 miihiplie.1 by 420, winch is $630; $1.50x420=$630 

subtracting this from the whole tax, we $6387.50-$630=:$5757.50 
have reniaining_$5757.50, the property $5757.50.^^22500=.007 
tax; dividing |o/o/. 50 by fS22o00, the 
amount of property, we have 7 mills, 
the tax on $1. 

Rule. — Divide the property tax hy the amount of taxable 

property^ the quotient will he the rale of taxation. 

Note. — If there is a poll tax, subtract It from the whole tax before 
dividing. 

WRITTEN KXKItCfSKS. 

2. "A's property is valued at $7580, his tax is $35; re- 
quired the rate of taxation. Aus. A<^^^-^. 
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8. A tax of $17250 is to be assessed on a town; the 
real estate is valued at $850000 and the personal property 
at $250000; there are 500 polls, each of which is taxed 
$1.50; what is the rate of taxation? Ans, $.015. 

4. A market-house costing $7650, was built in a certain 
town, in which the taxable property was estimated at 
$804796, the collector's commission being 2^% ; what was 
the rate of taxation? Ans, .0097-+-. 

5. In a certain school the expenses are as follows : salary 
of teacher, $500; fuel, $42.75; apparatus, $32.50. The 
school fund amounted to $125.25, and the rest of the ex- 
penses was paid by a rate bill; if the entire attendance 
was 7280 days, what was C's bill, who sent 4 pupils 90 days 
each? ^ns. $22.25. 

HENTAIi EXERCISES. 

MISCELLANEOUS FROBLEMS. 

1. How much currency will $50 in gold buy, when gold is at a 
premium of 8%? 

2. How much gold can be bought for $220 in currency, when gold 
is at a premium of 10%? 

3. If I take 10% off and then another 10% off, what is the rate 
off? 

4. What is the actual rate off, when I take 20% off and then 
another 20% off? 

5. What is the difference between 10% off and 5 and 5% off? be- 
tween 15% off and 10 and 5% off? 

6. What is the difference between 20% off and two 10% 's off? 
between 10% on and 5 and 5% on? 

7. How much is 10 and 10% on ? 20 and 10% on ? 20 and 5% 
on? 20 and 20% off? 20 and 20% on? 

8. What is the difference between 15% on, and 10 and 5% on? 
between three 10% 's on, and three 10%'s off? 

9. If an article is sold so as to gain | on the cost, what is the 
gain per cent.? 

10. I paid an agent $200 for selling a house for me ; what did I 
rccavc for it, the rate of commission being 1J% ? 
It. What cost 5 shares of bank stock at 102, brokerage J%? 

12. Required the cost of 4000 U. S. 4J's, at lOSj, brokerage i%, 

13. A boy bought oranges at $3 a hundred, and sold them for 5 
cents apiece ; what per cent, did he gain ? 
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14. A milliner sold some old-fashioned hats at $3.60, which was 
25^ below marked price ; at wliat price were tliey marked ? 

15. A lady bought some canal stock at 80, and sold it at par, gain- 
ing $500 ; how many shares at $50 each? 

16. I bought R. R. stock at 87^, and sold at 102^, and gained 
$3000 ; how many shares at $100 each ? 

17. What sum must I invest in stock at 106, paying Sfo yearly 
dividends, to realize an income of $1200 ? 

18. What per cent, does stock, paying 6% dividends, yield, when 
bought at 90? 8% stocks at 120? 

19. How much must I pay for stock that pays 0% dividends, in 
oi*der to realize 8% on my investment ? 

20. I bought Phila. 6's at a rate by which I realized 5J^ ; what 
did I pay for them ? 

21. What will be the annual premium of insurance, at 1J%, on 
goods valued at $2000? 

22. I paid $8 for insuring $400; what was the rate ? Paid $16 for 
insuring $1000; what was the rate? 

REVIEW PROBI.E9ES. 

1. The list price of a lot of ginghams is 20/ a yard ; if I 
buy them at 20% off and sell at 25% on, what is my gain 
per yard ? Ans. 9/. 

2. Bought French merinos at $1.15 a yard, and marked 
them clrif my key being " Charleston ;" what was my gain 
% if I sell the goods at the marked price? Ans. S0}^^%. 

3. Mr. Behmer bought mining stock ($50) at 9% pre- 
mium, and sold it at a loss of $5 on a share ; at what rate 
was it sold? Ans. 1% disc. 

4. An agent sold 150 barrels of flour, charging 2^% com- 
mission, and 2^% guaranty; the net proceeds due the con- 
signor were $1143; for how much was the flour sold per 
barrel ? ^ns. $8. 

5. I exchanged $5000 U. S. 6's at 108 for 30 shares of 
stock of Bank of North America ($100) ; what did I pay 
for the latter ? Ans. 180%. 

6. Mr. Albert received in April a stock dividend of 10 
shares in a mining company and another of 21 shares in 
November; he then owned 231 shares ; what were the rates 
of dividend ? Ans. 5% and 10 ^o- 
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SIMPLE INTEREST. 
463. Interest is money charged for the use of money. 

463. The Principal is the sum on which interest is 
charged. 

464. The Kate of interest is the interest on $1 for I 
year. 

465* The Time is the period during which the money 
is on interest. 

466. The Amount is the sum of the principal and in- 
terest. 

467. Simple Interest is the sum charged for the use 
of the principal. Compound Interest is a sum charged 
for the use of principal and interest. 

468. Legal Interest is the rate established by law. It 
varies in different states, as is shown in the following table; 



7% 



8% 



12% 
6% 



Legal Kate. 



I^onisiana, 

N. York, N. Jersey, Mich., 
Wis., Minnesota, Kansas, 
8. Carolina, Georcia, Da- 
kota, and Connecticut. 

Alabama, Florida,and Texas. 

Nebraska, Kevada, Califor- 
nia, Colorado, Oregon, 
Arizona, Montana, Idaho, 
and Washington Territory. 

Wyoming, 

Debts due the U. S. in Dis- 
trict of Columbia, and all 
States not mentioned. 



1% 
10% 



12% 

15% 
Any 
rate 

agreed 
upon 



Rate agreed on. 



Pennsylvania in certain cases. 

Louisiana, N. Carolina, and 
Ohio. 

Mississippi, Missouri, Ten- 
nessee, Wisconsin, Michi- 
gan, Kentucky, Iowa, In- 
diana, Illinois, Georgia, 
District of Columbia. 

Virginia, Texas, Oregon, 
Minnesota, Kansas. 

Nebraska. 

Arkansas, Arizona, Califor- 
nia, Colorado, Dakota, 
Florida, Maine, Massachu- 
setts, Nevada, Utah, Khode 
Island, S. Carolina, Wash- 
ington Territorj'. 



469. Usury is a rate of interest greater than the law 
allows. Various penalties are attached to the taking of 
usury in different States. 

The legal rate in England and France is 5%; and in Ireland, Canada, 
and Nova Scotia is 6%. 
In notes, contracts, accounts, morlgagcs, etc., when no rate is specified, 
the legiil rate is understood. 
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Notes draw interest after they become due, thougli interest is not men- 
tioned in them; and interest is reckoned on book accounts after tlie ex- 
piration of the term of credit. 

470. The Quantities in Simple Interest are five: 1. The 

Principal; 2. The Interest; 3. The Mate; 4. The Time; 

5. The AmounL 

Note. — In computing interest it is customary to reckon a moL'.h as ^ 
of a year, and a day as ^ of a month. In dealing with the U. S. Govern- 
ment, each day is ^^^ of a year. 

CASE I. 

471* Given^ the principal, the rate per cent., ami 
the ti'ine^ to find the interest or the amotint. 

HEKTAIi EXERCISES. 

1. What is the interest of $80 for 2yr. 6 mo. at 6% ? 

Solution. -6 months equal ^ or ^ of a year, which with 2yr. equals 
2}, or J years. At 6 per cent, for lyr., yj^ of the principal equals the 
interest]^ and for 2\ or f yr., f times yj^j or ^^ or ^ of the pilncipal equals 
the interest ; ^ of $80 equals $12. 



What is the interest of 
a. 160 forCyr. at5%? 

3. $40for4yr. at5%? 

4. $30 for 5 yr. at4%? 

5. 1600 for 2 yr. 3 mo. at 8^ ? 



6. $300 for 4 yr. 6 mo. at 6^ ? 

7. ^240 for 3 yr. 9 mo. at 8 % ? 

8. 1330 for 7 yr. 6 mo. at 4^% t 

9. $500 for3yr. 7 mo. 6 da. at 5% ? 



10. What is the interest of |300 for 5 yr. 3 mo. 18 da. at 10^? 

11. What is the interest of f500 for 2yr. 2 mo. 12 da. at 5%? 

12. What is the amount of $50 for 2yr. 8 mo. at 6 per cent.? 

Remark. — We find that -^ or -^ of the principal equals the interest, 
hence §f of the principal equals the amount ; |§ of 150 = |58. 

13. What is the amount of $600 for 7yr. 6 mo. at 6 per cent.? 

14. What is the amount of $300 for 8 yr. 10 mo. at 6 per cent.? 

15. Required the amount of $100 for 2 yr. 6 ino. 20 da. at 9%. 

COMMON METHOD. 

1. What is the interest of $2400 for 6 yr. 7 mo. 15 da., at 

7%? 

Solution. — By reduction we find that 6yr. 7 mo. operation. 

15 da. equals 6|yr. At 7%, .07 times $2400 equals $2400 

the interest for 1 year, which is $168; if the inter- ny 

est for 1 year is $168, for 6| yr. it is 6 J times $168, ' 

which by multiplying we find is $1113. Hence the ^^^'^^r 

following ?t 

12* 
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Rule. — I. Multiply the principal by the rate, and that 

product by the time expressed in years, to find the interest. 

II. Add the interest to the principal to find the amount, 

WRITTEN EXEROSES. 

Required the interest 

2. Of $360 for 3 yr. 6 mo. at 7%. Ans. $88.20. 

3. Of $940 for 1 yi\ 8 mo. at 6%. Ans. $432.40. 

4. Of $860 for 5 yr. 9 mo. at 6%. Ans. $247.25. 
6. Of $780 for 8 yr. 4 mo. at 7%. Ans. $455 

6. Of $590 for 3 yr. 10 mo. at 8%. Ans. $180.93. 

7. Of $1296 for5yr. lOmo. 15da. at6%. ^?is. $456.84. 

8. Of $4080 for Syr. 3 mo. 9 da. at 5%. Ans. $668.10. 

9. Of $78b6 for 2yr. 4mo. 5da. at 7%. Ans. $1290.78. 

10. Of $8257 for 4yr. 7 mo. 6 da. at S%. Ans. $3038.58. 

11. $9876 for 6 yr. 2 mo. 12 da. at 9%. Ans. $5510.808. 

12. $7658 for 8yr. 6mo. 20da. at 6%. Ans. $3931.11—. 

SIX PER CENT. METHOD. 

473. The Six Per Cent. Method is so called because 
the process is based upon that rate. 

I. What is the interest of $240 for 6 yr. 8 mo. 18 da at 6%? 

Solution. — The interest on $1 for 1 operation. 

year is 6^, and for 6yr. it is 6 times 6^ $i fo^ gyj,., .06 X 6 =0.36 
or 36^ ; for 1 month, or j\ of a year, it g ^lo., J x 8 - .04 

is j\ of 6^', or J of a cent, hence for 8 13 ja., J X 18 - .003 

months it is 8 times J of a cent, or $.04 ; ■ 

for 1 month or 30 days, the interest on 94n 

$1 is ^ of a cent, or 5 mills, and for 1 day ^^^ 

it is -^ or J of a mill ; hence for 18 days $96.72 

it is "V of a mill, or $.003. Adding, we 

have $.403, which is the interest on $1 for 6 yr. 8 mo. 18 da., and on 
$240 the interest will be 240 times $.403, or $96.72. 

Rule. — I. Multiply the number of years by the rate, take^ 
0/ the number of months as cents, and ^ of the number of 
days as mills ; their sum will be the interest of $1 for the 
given time at Q%. 

II. Multiply this sum by the principal, the product will 
be the interest at 6 per cent. For any other rate take as 
mar?t/ st'xihit of it as thai rate is of six. 
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Notes. — I. Another "6 per cent, method" is to reduce the years to 
mouths, and take half the number of months for eeiUs, etc., as before. 

2. Another ** 6 per cent, method" is to take the number of months as cents 
and (me-third of the number of days as mills, and multiply the sum by half 
the principal. 

3, Another "6 per cent, method" is to reduce the time to daijs, and regard- 
ing it as mills, multiply by the principal and divide by (5. This method is 
gcnei*ally the best when the time is short. It is popularly expressed thus : 
Multiply dollars by days, and divide by 6000. 

Kemark. — Reqiiire the pupils to solve the following problems by any 
one of the above methods. 

WRITTEN EXERCISES. 

Required the interest 

2. Of $380 for 3 yr. 4 mo. 12 da. at 6%. Ana $76.76. 

3. Of $975 for 5 yr. 6 mo. 6 da. at 6%. Ans. $322.72^. 

4. Of$834for9yr. lOmo. 15 da. at 6%. ^ws. $494.1 4i. 

5. Of $45.95 for Syr. 6 mo. 24 da. at 7%. -4ws. $27.55+ . 

6. Of$23.75for7yr. 7mo. 21da. at5%. -4ws. $9.07 + . 

7. Of$.325for9yr. 5mo. 14da.at8%. Ans. ^.2i^+. 

8. S147.37i 4 yr. 11 mo. 13 da., 7%. Ans. $51,094. 

9. $635.62^, 9yr. 9 mo. 11 da., 9%. Ans, $559.51—. 

10. $387. 18 j, 10 yr. 7 mo. 7 da., 10%. Ans. $410.53—. 

11. $570 05, 3yr. 5 mo. 5 da., 6^%. Ans, $127.11 + . 

12. $980.81^, 5yr. 9 mo. 17 da., 7|%. Ans. $440.66+. 

METHOD BY ALIQUOT PARTS. 

473. The method of Aliquot Parts, formerly very popu- 
lar, will now be explained. 

1. What is the interest of $2400 for 6 yr. 7 mo. 15 da. at 

7%? 



OPERATION. 
$2400 

.07 



168.00 = Int. fori yr. 
6 



Solution. — Multi- 
plying by .07, we have 
the interest for 1 year, 
and multiplying this 
by 6, we have the in- 
terest for 6 years : 7mo. 
= 6 mo. + 1 mo.; the 
interest for 6 mo., or J 
of a year, is i of $168, 
or $84 ; the interest 
for 1 mo. which is J of 
6 mo., is i of $84, or 
SI 4; the interest for 

15 da., which is } of 1 mo., is i of $14, or $7, and the entire interest is 
the B(un of these interests, or $1113. 



6 mo. = } yr. 
1 mo. =-iofiyr. 
15 da. = J mo. 



1008.00 = Int. for 6 yr. 
84.00 = Int. for 6 mo. 
14.00 = Int. for 1 mo. 
7.00 = Int. for 15 da. 



$1113.00, Ans. 
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Rule. — I. Find the interest for the number of yearSj as by 
the first method. 

II. Find the interest for the number of months by taking 
convenient fractional parts of one yearns interest, 

III. Find the interest for the number of days by taking 
fractional parts of one monUVs interest, 

WRITTEN EXERCISES. 

Required the interest 

2. Of $T80 for 4 yr. 8 mo. at 6%. Ans, $218.40. 

3. Of $960 for T yr. 9 mo. at 7%. Ans, $520.80. 

4. Of $1260 for 3 yr. 6 mo. 15 da. at 8%. Ans^. $357. 
6. Of $2480 for 5yr. 5 mo. 10 da. at 5%. -4ws. $675.11. 

Required the amount 

6. Of $87.50 for 3 yr. 3 mo. at 7%. Ans, $107,406. 

7. Of $18.28 for 5yr. 9 da. at 5%. Ans, $22,872. 

8. Of 12i ct. for 13 yr. 12 da. at 6%. Ans, $.222|. 

9. Of one cent for 100 years at 7%. Ans, $.08. 

10. Of $100 for 7 yr. 7 mo. 7 da. at 7%. Ans, $153.22—. 

11. Of9dimesfor9yr. 9mo. 9da. at9%. u4ws. $1,691+. 

METHOD OF EXACT INTEREST. 

474. Exact Interest is that which is obtained by reck- 
oning 365 days to the year. 

475. Exact Interest is reckoned by the United States 
Government, and is growing in favor with business men. 

Bankers and business men often use Interest Tables, which are some- 
times calculated to exact interest. 

1. What is the exact interest of $785 from July 20 to 
December 1st, at 7% ? 

OPERATION. 

Solution. — ^From July 20 to December 1 there jygg 

are 134 days; the interest of $785 for 1 year of q7 

S6o days, at 7%, is $54.95, and for 134 days it is TTT^r 

Hi of $54.95, which is $20.17+. ^^^^^ 

305) 7363.30 
^20.17|J 

Rule. — Multiply the principal by (he rate, and that pro- 
duct bj/ the mlearal number of years ^ tlveu mulU-pl'ij iKe in 
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terest for one year by the exact number of daySj and divide 

by 365 ; and take the sum of the two results. 

Note. — The exact interest for days may also be found by deducting from 
the common interest ^ of itself. 

WRITTEN EXERCISES. 

2. What is the interest, at 7%, of $327. 25 from January 
5th, 1860, to July 12th, 1862? Ans. $57 613. 

3« What is the amount of $480, on interest at 6%, from 
Apr. 7th, 1851, to Aug. 25, 1860? Ans. $750.25--. 

4. A had $1200 on interest from May 20th, 1856, to Sept. 
5th, 1861 ; what was the int. at 5^% ? Ans. $349 53— . 

5. Required the amount of $1900^ on int. at 5% from Juno 
9th, 1850, to Jan. 14th, 1860. Ans. $2813.11. 

6. 13 gives his note, August 6th, 1857, for $670, interest 
at 7% ; he pays the note and interest May 17th, 1861 ; how 
much did he pay? Ans. « 847. 19. 

7. Required the amount of $875.48, on interest at 6% 
from Dec. 19th, 1845, to Feb. 29th, 1860. Ans $1621.24. 

8. Which is the greater, exact interest or common interest, 
and why? Prove that -^ off from common interest will 
give exact interest. 

CASE II. 

476* Given f the time, tJie rate, and tJie interest or the 
amount, to find the principal, 

MENTAI^ EXERCISES. 

1. What principal will in Syr. 4 mo., at 6%, give $80 interest? 

Solution. — We find that 4 of the principal equals the interest, which is 
$80 ; if J of the principal is $80, f , or the principal, equals 5 times $80, or 
$400. 

What principal will give an interest of 



2. $60 in Syr. at5%? 

3. $70 in 7yr. at4%? 

4. $12 in Syr. at6%? 



5. $18 in 7yr. 6 mo at 6%? 

6. $54 in 2yr. 3 mo. at 8%? 

7. $106 in 8yr. lOmo. at 6%? 



8. How much money must a person borrow that he must pay an 
annual interest of $180 at 6%? 

9. How much money lias Howard on interest, supposing lie re- 
ceives $320 for 5 yr. 4 mo. at 6 per cent.? 

10. The interest on A's money tor 4 yeaxa«A.^<fo \^%*lQft» 'a\N$i^ ^^"^ 
moaoy is§ of B'a ; how much money Yias eajci\x*l 
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WRITTEN EXERCISES. 

1. What principal will in 4yr. 8 mo., at 6%, give $151.20 
interest ? 

OPEKATION. 

Solution. — We find the interest of $1 for 4yr. 4 yp 3 ino.=66 mo. 
8rao., at 6%, is $.28. If $1 gives an interest of 66 -i- 2 -.28. 

$.28, to give $151.20 interest it will require as $151.20 
many dollars as $.28 are contained times in — -^=$540 
$151.20, which is $540. Hence the following -^^ 

Rule. — Divide the given interest by the interest qftl for 
the given rate and time ; or divide the amount by the amount 
o/$l. 

2. What principal will in 3yr. 8 mo., at 6%, give $462 
interest? Ans, $2100. 

3. What principal will in 12 yr. 9 mo., at 1%, give $64.26 
interest? Ans, $72. 

4. What principal will in lyr. 4 mo., at 8%, amount to 
$749.T0 ? Ans. $472.50. 

5. What principal will in 5yr. 8 mo. 15 da, at 5%, give 
$575.40 interest ? Ans. $2016. 

6. What principal will in 7 yr. 7 mo. 13 da . at 7%, amount 
to $2400 ? Ans, $1565.19. 

7. What principal will in 4 yr. 11 mo. 17 da., at 7%, 
amount to $3363.79 ? Ans, $2496.37 + . 

8. The sum of A's and B's money on interest for 4 yr. 
6 mo., at 6%, gives $5400 interest ; how much money has 
each, if 3 times B's equals A's? Ans. $15000 ; $5000. 

CASE III. 

4TT. Criven, the principal, the rate, and the inters 
est or the amount, to find the time. 

MEBTTAI. EXERCISES. 

1. In what time will $200 at 6% give $60 interest? 

Solution.— At 6 per cent, for one year, ^ of the principal equals the 
interest ; ^ of $200 is $10 ; if it require one year for $200 to gain $10, to 
gain $60 it will require as many years as $10 are contained times In $60, 
which are 6. 

In what time will 

2. $250 at 4% give $80 int.? 
8. $150 at 6% give $45 int.? 

4. $100 at 8^ give $B2 int.? 



5. $80 at 5% give$21int? 

6. $25 at 6,6 amHto$43? 
1. $50 at 9% am't to $86? 
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8. In what time will a principal gain 2 times, 3 times, or 4 times 
itself at 10%? 

9. In what time will a principal double itself at5%? at6%? BiSfct 
at 12i%? 

10. In what time will a principal treble itself at 5%? at 10%? at 
2q%? at 25%? 

11. The amount of a principal for a certain time at 5% is $250. 
and for the same time at 8% is $280 ; required the principal and the 
time. 

WBITTEBT EXERCISES. 

1. In what time will $234 give $49.14 interest, at 6%? 

OPERATION. 

Solution. — The interest of $234, at 6%, for •234 

one year, is $14.04. If in one year the princi- qq 

pal gives $14.04 interest, to give $49.14 interest ' T * i 

it will require as many times 1 yr. as $14.04 is 14.04 Int. 1 yr. 

contained times in $49.14, which is 3Jyr., or 49.14 

Syr. 6 mo. Hence we have the following 1404 — ^^* 

= 3yr. Gmo. 

Rule. — Divide the given interest by the interest of the 

principal at the given rate for one year. 

Note. — ^When the amount is given, subtract the principal from the 
amount to find the interest, and then proceed as before. 

2. In what time will $750, at 6 per cent., give $105 inter- 
est ? Ans, 2 yr. 4 mo. 

8. In what time will $720, at 6 per cent., give $957.60 
amount? Ans, 5yr. 6 mo 

4. In what time will $960, at 5 per cent., give $54.40 in- 
terest ? Ans. 1 yr. 1 mo. 18 da. 

5. In what time will $1800, at 4^ per cent., give $3047.40 
amount? Ans. 15 yr. 4 mo. 24 da. 

6. In what time will $26.50, at 7^ per cent., give $17.46 
interest? Ans, 8yr. 9 mo. 12 da. 

7. In what time will $18.20, at 5| per cent, give $10.23 
interest? Ans, 9 yr. 9 mo. 9 da. 

8. The amount of a certain principal, in a certain time, at 
5 per cent., is $833, and the amount for the same time at 12 
per cent, is $1047.20 ; required the principal and time. 

Ans. Prin., $680; Time, 4yr. 6 mo. 

Sua. — ^The difference of the amounts equals the ixiter«Bt «1 T ^ . 
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0« A certain sum of money on interest amounts at 4 per 
cent., for a certain time, to $1216, and at 10 per cent., for the 
same time, to $1600 ; required the principal and time. 

Ans. Prin. $960 ; Time, 6 yr. 8 mo. 

CASE IV. 

47S« Given, tlie pr-incipalf the time, and the in^ 
terest or tlie amatintf to find tJie rate, 

MEHTAI. EXERCISES. 

1. At what rate will $60 in 5 years give $21 interest? 

Solution. — For 5 years at wie per cent. yj|y or ^j of the principal equals 
the interest ; ^ of 160 equals $3 ; if $60 in 5 years at one per cent, gains 
$3, to gain $21 it will require as many times 1 per cent, as |3 is contained 
times in $21, which are 7. 



At what per cent, will 

2. $40 in 5 yr. give $20 int. ? 

3. $50 in 6yr. give $15 int.? 

4. $60 in 7yr. give $21 int.? 



5. $10 In 4 yr. give $12 am'l ? 

6. $90 in 5 yr. give $117 am*t? 
1. $60in3yr.4mo.give$70am't? 



8. At wUat rate will a principal gain 2 times itself in 30 years ? 4 
times itself? 5 times itself? 

9. At what rate will a principal double itself in 10 years ? in 12 
yr.? in20yr.? in 25 yr.? 

10. At what rate will a principal treble itself in 20 years? in 25 
yr.? in 40 yr.? in 80 yr.? 

11. The amount of a certain principal for 7 years at a certain rate 
per cent, is $540, and for 10 yr. is $600; required the principal and 
the rate per cent. 

WRITTEN EXERCISES. 

1. At what rate will $234 give $49.14 interest in Syr. 
6mo. ? 

OPEKATION. 

Solution. — We find the interest of $234 for •234 

3 yr. 6 mo., at one per cent., is $8.19. If the qj 

principal in the given time, at one per cent, "0^1 

gives $8.19 interest, to give $49.14 interest, it ^^1 

will require as many times one per cent, as $8.19 ^3 

is contained times in $49.14, which is 6 per cent. $8.19 int atl^. 
Hence we have the following 49.14-^-8.19 =6%. 

Rule. — Divide the given interest by the interest of the 
principal for the given timCy at one joer cent. 

Note. — When the amount is given, subtract the principal from the amoimt 
to Snd the interest^ and proceed as before. 
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2. At what rate will $240, in 6yr. 4 mo., give $64 inter- 
est? Ans, 5%. 

3. At what rate will $654, in 7 yr. 8 mo., give $350.98 
interest? Ann. 7%. 

4. At what rate will $72.50, in Syr. 4 mo. 15 da., give 
$14,681^ interest ? Arts. 6%. 

5. At what rate will $3975, in 6 yr. 7 mo. 20 da., give 
12375.06^ interest? Arts, 9%. 

6. At what rate will $13.25, in Syr. 10 mo. 18 da., give 
$7,062:1 interest? Ans. 6%. 

7. The amount of a certain principal for 5 yr. at a certain 
rate is $2430, and for 12 yr., at the same rate, it is $3312 ; 
required the principal and the rate. Arts. $1800; 7%. 

8. The amount of a certain principal for 4yr., at a certain 
rate per cent., is $3551, and for 19 yr., $6929|; required the 
principal and rate. Arts. Prin., $2650; Rate, 8^%. 

HENTAIi EXERCISES. 

1. A's fortune is $200, which is J of B's ; what interest w^ill each 
receive on his money in 4 years, at 5% ? 

2. C's money is $300, wliich is j of D's money ; what is the 
amount of the money of each on interest, for 5 years at 6 per cent.? 

3. A*s money is $400, which is § of B's money ; how much more 
Interest will B receive than A in 8 years, at 5 per cent.? 

4. The amount of $250 for 6 years at 10^ is to be divided between 
C and D, so that C shall have 3 times as much as D; what does each 
receive ? 

5. A, B, and C, together, have $1200, of which A has twice, and 
B 3 times, as much as C ; what is the interest of each for 5 years, at 
6^? 

6. If the interest of $2500 for 4 years, at 10 per cent., be divided 
into two parts, which are as 2 to 8, it will respectively give J of B's 
and J of A's money; how much has each ? 

7. The interest on J of A's and J of B's fortune, for 5 years, at 6 
IKjr cent., is $240 ; what is the fortune of each, provMed ^ of A's 
equals J of B's? 

8. A's money is 4 times B's, and the sum of the interest received 
by both for 3 years, at 8 per cent., is $600; how much money has 
each ? 

9. The interest for 4 years, at 5 per cent., on the money Martin 
owes, is $40 ; and the interest for the same XVmewi^x^Xft^^'t vifcXiX.^^ 
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the money due liim, is $70 ; liow mucli more has he due than he 
owes? 

10. The interest on the money A paid for a farm, house, and store, 
for 8 years, at 5 per cent., equals $18000 ; what was the cost of each, 
provided the farm cost 3 times as much as the house, and the house 
twice as much as the store ? 

11. A man wishes to place such a sum of money on interest at 6 
per cent., that it will give an annual interest of $360 for a poor sister; 
required the amount invested. 

12. Two-thirds of A's fortune, plus J of B's, being on interest for 
C years, at 5 per cent, amounts to $7800 ; , what is the fortune of each, 
supposing J of A's equals J of B's? 

1:?. i of the cost of Bowman's house, plus | of the cost of his fann, 
being on interest for 5 years, at 8 per cent., amounts to $2100 ; what 
is the cost of each, provided the house cost i as much as the farm ? 

14. Two times the value of a horse, plus 3 times the value of a 
cx>w, which is J of the value of the horse, in 8 years, at 5%, gives $84 
interest; required the value of each. 

15. The money Henry paid for a horse, carriage, and harness, in 10 
years, at 5 per cent., would give such an interest that if put on interest 
for the same time and rate, it would amoimt to $270 ; how much did 
he pay for each, if the horse cost twice as much as the carriage, and 
the carriage 3 times as much as the harness? 

INTEREST ON PROMISSORY NOTES. 

479* A Promissory Note is a written promise to pay 
some one a certain sum of money on demand, or at a speci- 
fied time. 

480. The Face of a note is the sum whose payment is 
promised. It is written in words in the body of the note, 
and in figures at the top or bottom. 

4S1. The Maker of a note is the party who signs it. 
The Payee is the party to whom it is made payable. The 
Holder is the one who owns it. 

If a note reads " with interest," it draws interest from date ; otherwise 
it draws interest from the time of maturity until paid. A note may 
draw interest from a particular time after date, if so specified in the note. 
Wlien no rate is mentioned the legal rate of the State is understood. In 
business language a note is said to be " made in favor of tlie payee. 

A note should contain the words, " value received," otherwise the 
holder may be required to prove that value was received. The words. 
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"witiiout defalcation" are required in Pennsylvania to make a note nego- 
tiable ; in New Jersey, " without defalcation or discount;" and in Mis 
souri, " negotiable and payable without defalcation or discount." 

48IS* A Negotiable Note is a note that can be trans- 
ferred from one party to another. A note is negotiable 
when it is made payable to the " bearer," or to the " order" 
of the payee. 

A note payable "to bearer" is negotiable without indorsement. A 
note payable "to order" becomes negotiable by the payee writing liis 
name on the back of it which is called indorsing the note. A note 
payable to a particular person only, is not negotiable. 



\. The Indorser of a note is the party who puts his 
name on the back as security for its payment. 

It is customary in raising money on notes, to have one or more 
responsible persons write their names on the back of the note as security 
for its payment. In case of the refusal of the maker to pay the note 
when due, each indorser is liable for the whole amount of the note 
in the order of signing, unless he writes above his name the words 
"without recourse," or unless there is an agreement between two or 
more indorsers to share the loss between them. 

When the maker fails to pay a note, it is usual for the holder to 
make his demand on the last liable indorser, who pays the note and then 
^ets the amount from the preceding indorser, and so on, up to the first 
indorser. The holder, however, has the option of collecting the amount 
from any liable indorser, and when so collected, all subsequent indorsers 
are released, the indorser who pays becomes the holder, and may col- 
lect from any prior liable indorser, and so on up to the first. 



:• The Maturity of a note is its becoming legally due 
at the expiration of the time. In most of the States a note 
matures three days after the time specified, unless the words 
" without grace" are inserted. 

4S5« Days of Grace are the three days usually allowed 
by law for the payment of a note after the expiration of the 
time specified in the note. 

When grace is allowed the note matures on the last day of grace. 
When no grace is allowed, it matures at the expiration of the time spec- 
ified. If a note is payable on demand^ it is legally due when presented. 

If a note becomes legally due on Sunday or a legal holiday, it must 
be paid in most States on the day preceding. In Connecticut, three 
days' grace is allowed on notes for $35 or more, but not on notes for a 
less amount; if the last day is a legal holiday falling on Sunday, the 
note is due on Monday. In Maine and Nebraska, if the third day is a 
legal holiday falling on Monday, the note is payable on Tuesday ; and 
in New York a note maturing on a legal holiday, or Monday observed 
as such holiday, is payable the following* day. The following notation 
indicates when a note is nominally and legaUy d\\e\ 3vj\n V\l , \.%"^. 
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Wlien the time of a note is stated in months, calendar months are 
meant. A note for 4 months, dated the 29th, 30th, or Slst of Octol»er, 
would expire on the last day of February, and be legally due on the 3d 
of March. 

4S6. A Protest is a written declaration made by a no- 
tary public^ that the maker of a note has failed to pay it. 

The neglect to protest a note on maturity releases an indorser from 
all obligation to pay it, unless the words, "waiving demand and notice" 
appear above the indorser's signature. 

There are two methods of estimating the time between different dates. 
The first is by compound subtraction, which is still generally used in 
partial payments. The second is by determining the number of entire 
years, if any, and tJien reckoning tlie number of days left, either by 
adding the number in the different months between the dates, or from 
the table. Art. 290. This latter method is now generally adopted by 
merchants in iinding interest on items in an account, and for calculations 
for short periods, and will be used in the following examples. 

487. The Principal Kinds of notes will now be given, 
and the calculation of the interest upon them required. 

A Time Note is one made payable at a specified time ; when no time of 
j;ayment is specified, the note is due on demand, A Joint Note is a note 
signed by two or more persons who are jointly liable for its payment. 
A Joint and Several Note is a note signed by several persons who are 
both jointly and singly liable for its payment. 

A Principal and Surety Note is one in which another person becomes 
security for the payment of the note by the maker. A surety note 
should be made payable to the order of the surety, who should indorse 
it on the back to the order of the creditor. It is held that a note made 
in favor of the creditor and indorsed by the surety, does not bind the 
latter to tlie payment of the debt. In reckoning the interest on notes, 
3 days of grace are to be allowed. 

DEMAND NOTE. 
$315 MiLLERSVILLE, Pa., Juhj ?, 18?6. 

For value receivedj I promise to pay Jacob M. Frantz^ 
or order, on demand^ Three Hundred and Fifteen Dollars, 
without defalcation, P. W. Hiestand. 

1. TIME note. 



$225 Indiana, Pa., Oct. 15, 18Y6. 

Sixty days after date, I promise to pay Joseph JI, Lan- 
dis, or order, Two Hundred and Twenty- five Dollars, with 
interest, for value received, ivithout defalcation, 

R. W. Fair. 

What will he due on this note at maturity? 
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2. PRINCIPAL AND SURETY NOTE. 

$ 779^25 Trenton, N. J., Nov. 15, 1876. 

2\uo months after date, I promise to jmy Philip Dunn, 
or order, Seven Hundred and Seventy-nine -^^ Dollars, 
with interest f for value received, without defalcation or 
discount, Henry Wood. 

Surety, Philip Dunn. 

What will be due on this note at maturity ? 

Ans. $788.95. 

S. JOINT note. 

$050 Jefferson City, Mo., Aug, 21, 1876. 

On demand, for value received, we promise to pay James 
Mackay, or order, Six Hundred and Fifty Dollars, with 
interest, negotiable and payable without defalcation or dis- 
count, John Tomlinson, 

Charles Leroy. 
What will be due on this note, Jan. 1, 1877 ? 

Ans. $064.41. 

4. joint and several note. 



$727-75 New York, Se?^/. 25, 1876. 

Six months after date, we jointly and severally promise 
to pay Matthew Wilcox, or order, Seven Hundred and 
Twenty-seven -fj^ Dollars with interest, value received, 

Samuel Morgan, 
Richard J. Mendenhall. 
What will be due on this note at maturity? 

Ans, $753.79. 

5. company note payable at a bank. 



$480 Philadelphia, April 1, 1876. 

Ninety days after date we promise to pay Claxton & Co,, 
or order, at the National Hank of Northern Liberties, Four 
Hundred and Eighty Dollars, for value i^eceived, without 
defalcation. Williams, French & Co. 

What was the value of ihis note, August 12, 1876? 
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6. A 30-day note for $750, without interest, was paid in 
50 days ; what was the amount due ? Ans, $752.12^. 

7. A 60-day note for $630, with interest from date, waa 
paid in 105 days; what sum was due? Ans. $641,025. 

8. What is the difference of the interest on a note for $T00 
given June 1, 1876, due 3 months after date, and on one 
given at the same date for the same amount, due 90 days after 
date ? Ans. $.23 J^. 

ANNUAL INTEREST. 

488. Annual Interest is the simple interest of the prin- 
cipal, and of each year's interest from the time of its accru- 
ing until settlement. 

489. Annual Interest is sanctioned by some States 
when the note is written " with interest payable annually." 

1. Simple Interest is not due, and cannot be collected until the princi- 
pal is due, unless the note reads, "with interest payable annually." 
Anntud Interest allows interest on the unpaid interest of a debt as well as 
upon the debt itself. 

2. In Compound Interest, each year's interest is added to the principal, 
and the sum forms a new principal for the succeeding year. 

3. Tlie neglect to collect the annual interest on a note drawn " with 
interest payable annually," is in some States, regarded as a waiving of 
the contract requiring it. 

I. What is the amount due on a note of $300, at 6% for 
3 yr. 3 mo., interest payable annually ? 

Solution. — The interest on operation. 

$300 for one year is $18, and |3oo x .06 = $18 int. for lyr. 

for 3yr. 3 mo. is $58.50; the -5— s in 7^T\ ' j. r 01 

first year's interest is on inter- jjf X ,^i = ^I'^X' P*- ^^^ 3} jrr. 

est 2yr. 3mo., giving $2.43 in- |}° X -^35= 2.43, int. on 1st int. 

terest ; the second year's is on |J° X '575= 1.35, mt. on 2d int. 

interest for 1 yr. 3 mo., amount- *18 X .016 = .27, int. on 3d mt. 

ing to $1.35; the third year's 300.00 principal, 

interest is on interest 3 mo., $362.55 

amounting to $.27 j adding the 

interest on the principal, the interest on each year's interest, and the 
principal, we have $362.55 as the amount due. 

Rule. — I. Find the interest on the principal for the given 
time and rate : also find the interest on each yearns interest 
for the time it has remained unpaid. 

II. The sum of these interests will be the annual interest, 
a/id ^hi8, added to the principal ^ will be the amount due. 
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Note. — The work may be shortened by calculating the interest for the 
Bom of the times during which the different interests remain unpaid. 

WRITTJBlf EXERCISES. 

2. What is the interest due on a note for $840, dated 
March 2, 1872, interest payable annually, if no payments are 
made till Sept. 9, 1876 ? Ans. 8252.90. 

3. How much is due Jan. 1, 1877, on a note for $1000, 
dated June 16, 1873, interest payable annually at 7%, if the 
yearly interest has been regularly paid ? Ans. $1038.69. 

4. $1250. Concord, N. H., Feb, 10, 1871. 

For value received^ I promise to pay to the order of Jacob 
Clark, on demand. One Thousand Two Hundred and Fifty 
Dollars, with interest annually. Thomas Maynard. 

What was due on this note, June 11, 1875, if the annual 
interest was paid up for the first two years ? 

Ans. $1432 73. 

PARTIAL PAYMENTS. 

490. Partial Payments are payments in part of notes 
or other obligations bearing interest. 

491* An Indorsement is an acknowledgment of a pay- 
ment written on the back of the obligation, stating the time 
and amount of the payment. 

The term IndorseTnent is used in different business papers, in each case, 
however, meaning a writing on the back, from the Latin dorsum, the back. 

1. The writing of the name on the back of a check, draft, note, etc., is 
called a General Indorsement, or an indorsement in blank. 

2. A Special Indorsement directs the obligation to be paid to some par- 
ticular person, or to his order. 

«, 3. An acknowledgment of the payments on a note, written on the back 
of it, is also an indorsement. The person holding the obligation signs his 
name to this statement as a receipt. 

49IS. The Supreme Court of the United States, and nearly 
all the Slates, adopt the following rule for partial payments, 
called 

THE UNITED STATES RULE. 

I. Find the amount of the principal to the time of the 
first payment ; if the payment equals or exceeds the inter* 
est, subtract the payment from the amount and treat the 
remainder as a new principal. 
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11* If the payment is less than the interest, find the 
amount of the same principal to the lime when the sum of the 
payments shall equal or exceed the interest due, and subtract 
the sum of the payments from the amount. 

III. Proceed in the same manner with the remaining pay- 
ments until the time of settlement. 

Note. — This rule is Ibunded upon the decision of Chancellor Kent. The 
principle is, that neither interest nor payment shall draw interest. It has 
been adopted by nearly all the States — New Uampshirc, Vermont, and 
Connecticut being the principal exceptions. 



1. $600 MiLLERSVILLE, Pa., Juhj 12, 18t0. 

Four years after date, I promise to pay Henry Wilson, 
or order. Six Hundred Hollars, with interest, for value 
received. Charles Harding. 

Oil this note were the following indorsements : 

May 24, 18T1, received . . . $131.20 
Dec. 18, 1872, "... 40.00 
Sept. 12, 1873, "... 175.00 
How much remained due July 12, 1874 ? 



OPERATION. 

Principal, or face of note 
Interest to first payment . 

Amount due May 24, 1871 
First payment to be deducted , 

Balance due after first payment 
Interest on balance to second payment is $47.00. The pay- 
ment being less, is not deducted. 
Interest from first payment to third payment . 

Amount due Sept. 12, 1873 

Sum of second and third payments to be deducted . 

Balance due after third payment ..... 
Interest from Sept. 12, 1873, to July 12, 1874 . 

Balance due on settlement, July 12, 1874 

Lancaster, Pa., May 10 



$600.00 
31.20 



2. 



$4000 



631.20 
131.20 

600.00 



69.00 

669.00 
215.00 

354.00 
17.70 



371.70 
1870. 



Five years after date, for value received, I promise to 
pay Robert Turner, or order. Four Thousand Dollars, with 
interest from date, ^ Mouton Black, Jun. 

Indorsements: May 10, 1871, $300; May 22, 1872, $250; June 16, 1873, 
$70 ; July 30, 1874, $175. 

How much was due May 10, 1876? An%. $4389.68. 
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8. $800. Columbia, Pa., March 10, 1870. 

For value received^ on demand, I promise to pay W. H. 

Fisher^ EigM Hundred Dollars, with interest. 

W. H. Crothebs. 

Indoisemente: Feb. 16, 1871, $10.00; Oct. 20, 1871, $76.00; Jan. 14, 

1872, $15.00 ; April 26, 1872, $10.00. 

The note was settled Sept. 1, 1872; what was then due? 

Ans, $808.25. 

4. A note of $7000 was given Jan. 1, 1872. 

Indorsements: May 3, 1873, $400; Aug. 8, 1874, $70; Sept. 9, 1875, 

$120; Oct. 7, 1876, $950. 

What was due Jan. 1, 1877, Int. 7%? Ans. $7910. 

5. A note of $5860 was given Sept. 10, 1874. 

Indorsements: Aug. 16, 1875, $150; May 18, 1876, $350; Dec, 28, 1877, 
$95; Nov. 17, 1878, $112. 

What was due Jan. 1, 1879, Int. 5%? Ans. $6414.66. 

6. A note of $3500 was given May 12, 1870. 

Indorsements: Jan. 16, 1871, $50; July 10, 1871, $25; Dec 18, 1871, 

$250; June 20, 1872, $475; Aug. 20, 1873, $75 ; Sept 
30, 1873, $35. 

What was due Jan. 1, 1874, Int. 6% ? Ans, $3320.72. 

493. Business men generally settle notes and interest 
accounts, payable within a year, by the following rule, 
called the 

MERCHANTS' BULE. 

I. Find the amount of the principal till the time of settle- 
ment, and also the amount of each payment till the time of 
settlement. 

II. Subtract the amount of the payments from the amount 
of the principal ; the remainder will he the balance due. 

Notes. — 1. In some States merchants apply this rule to notes for longer 
periods by reckoning the interest for 1 year, and subtracting from the 
amount the amounts of the payments made during the year, and taking 
this balance for a new principal. 

2. As the periods in these notes are all short, the interest should be cal- 
culated for the number of days. 



1. $5480 Philadelphia, Jan, 1, 1875. 

Sixty days after date, for valu^ recei\3ed, f prom\^^. (o 
13 
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pay Joseph Trotter, or order, Five Thousand Four Hun- 
dred and Eighty Dollars, without defalcation. 

James Taylob. 

Indorsements: March 15, $200; June 12, $300; Aug. 9, $500; Oct. 1, 
$700. 

What is due Dec. 3, 1875? Ans. $3994.86. 

2. A note of $4774.25 was given Nov. 9, 1875. 

Indorsements: Jan. 1, 1876, $500; Feb. 12, $600; April 17, $450; June 
10, $247.50; Aug. 1, $250. 

What is due Oct. 1, 1876, at 7% ? Ans. $2953.592. 

8. A note was given for $1250, April 20, 1874. 

Indorsements: May 10, $200; July 17, $50; Sept. 25, $140; Oct. 19, 
$150; Dec. 12, $350. 

What was due April 20, 1875, at 5% ? Ans. $396.89. 

Note. — For Connecticut, Vermont, and New Hampshire rules, see 
Brooki'9 Higher Arithmetic, 

TRUE DISCOUNT AND PRESENT WORTH. 

494. Discount is au allowance made for the payment 
of money before it becomes due. 

495. The Present Worth of a debt payable at a future 
time without interest is such a sum as, being on interest for 
the time at a certain rate, will amount to the debt. 

496. The True Discount is the difference between the 
amount of the debt and the present worth. 

Notes. — 1. The true discount is the interest on the present worth for the 
time between the payment of the debt and the time it becomes due. 

2. The present worth corresponds to the principal, the discount to the 
interest, and the debt to the amount ; hence the different cases may be 
solved as in Interest. 

1. What is the present worth of $585, due 5 years hence 
without interest, money being worth 6% ? 
Solution. — The amount of $1 for 6 years, ofebation. 

«i Q^ ' iti*^'^5' .K*"** *^ p"^*?' rsSJk °^ *o-o6 X 5=$o.3o 

$1.30 IS f 1, and the present worth of $585 is Amount $1 30 

^ "^^17 times $1 as $1.30 is contamed times |585-^1.30=$450, Am. 
m $585, which is $450. Hence 

Rule. — I. Divide the given sum by the amount of $1 for 
the given rate and time, to find the present worth, 
IL Subtract the present worth from the given sum to find 
^^e dt\s'cou)if. 
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Note. — ^When several payments are made without intereaty find the 
present worth of each separately, and take their sum. 

WBITTEN EXEBGISES. 

2. What is the present worth of $1206, due 5yr. 8 mo. 
hence without interest, money worth 6% ? Ans. $900. 

3. What is the discount of $6460, due 471. 10 mo. 12 da. 
hence without interest, money worth 6%? Ans. $1460. 

4. A owes $21*78 payable in 3 yr. 9 mo. without interest, 
but wishing to pay it immediately, what should he in equity 
pay, money worth t per cent. ? Ans, $1725.14+. 

5. B bought $2500 worth of goods on 6 mo. 18 da. credit; 
what allowance should be made, if the bill be paid imme- 
diately, money being worth 6%? Ans, $79.81—. 

6. I can sell my horse for $280 cash or $300 on 1 yr. 6 mo. 
credit; I choose the latter; how much did I lose, money 
being worth 6 per cent.? Ans, $4.T7+. 

7. A gives his note for $850 in 2 yr. 8 mo. without inter- 
est ; at the end of 8 mo. he wishes to pay the note ; what 
should the holder of the note receive ? Ans. $758.93—. 

8. A man owes $600, of which one-third is to be paid in 
one year and the remainder in two years ; what is the pres- 
ent value, money worth 6 per cent. ? Ans, $545.82. 

9. What is the present worth of $2400, one-fourth due in 
8 mo., one-third in 1 year, and the remainder in 18 mo., 
money being worth 6 per cent. ? Ans, $2249.07. 

BANK DISCOUNT AND BANKING. 

497. A Bank is aa incorporated institution which re- 
ceives and loans money, or furnishes a paper circulation. 

49S. A Bank of Deposit is one which receives money 
or its equivalent on deposit, to be drawn at the order of the 
depositor. 

499. A Bank of Discount is one that lends money, 
discounts notes, drafts, etc. A Bank of Issue is one that 
makes and issues notes to circulate as money. 

Some banks unite two and some all of these offices. A Savings Bank 
is one that receives small sums on deposit, and pays interest to its depos- 
itors. 
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SOO« A Check is an order on a bank, given by one of 
its depositors, to pay a certain amount to some person or 
his order, or to bearer. 

501. Bank Discount is the interest on the face of the 
note for the time from the day of discount to the day of 
payment. 

50!3. The Proceeds or Avails of a note is the sum re- 
ceived for it when discounted, and equals the face less the 
discount. 

503« The Term of Discount is the number of days 
from the time of discounting to the time of maturity of the 
note. 

When a person wishes to borrow money at a bank, he presents a 
note, either made or indorsed bj himself, payable at a certain time, and 
receives for it a sum equal to the face less the interest for the time the 
note has to run. This amount is withheld by the bank in consideration 
of advancing money on the note prior to its maturity. 

In Pennsylvania, Delaware, Maryland, Missouri, and the District of 
Columbia, the day of diseowrU and day of payment are both reckoned, 
which, with the three days of grace, make 4 days. A 60-day note, in 
these States, would be discounted for 64 days. 

Business men usually discount notes by deducting the interest for a 
given time, with or without grace, as may be agreed upon. The rate is 
fixed by agreement, and is usually greater than the legal rate. 

504. The diflference between bank discount and true 
discount may be shown as follows : 

If I take my note to the bank promising to pay $106 at the end of 1 
year, to get it cashed, by the method of true discount I would receive 
$100; but by the method of bank discount, not counting days of grace, 
I would receive $106 minus the interest of $106 for 1 year, that is, $106 
—f 6.36 =$99.64. 

CASE I. 

505. G^iven, the face of the note, the rtite, and the 
time, to find the discount and the proceeds. 

1. What is the present worth or proceeds of a note for 
$600, due in 21 days, discounted at a bank at 6 per cent. ? 

Solution. — We find the interest of operation. 

$600 for 21 da. plus 3 da., or 24 da., is ^^qq 21-|-3=24 

$2.40, which is the discount. Subtracting qq^ oj * 6 - .004 

this from $600, we have the proceeds, ' .^^ 

cqiril to $397.60. ^.±Z^ 

$597.60, .471S. 



BANK DISCOUNT AND BANKING. 293 

Rule. — I. Find the interest on the face of the note for 
three days more than the specified time ; the result will he 
the discount, 

II. Subtract the discount from the face, to find the pres- 
ent worth. 

Note. — ^The discount of an intereMt-bearing note is computed on the 
amount of the note at its maturity. 

WBITTEN EXEB€ISI». 

2. What is the discount of a note for $2*75, due in 60 
days, discounted at a bank at T%? Ana, $3.3T— . 

3i. What are the proceeds of a note for $965, at 90 dajs, 
discounted by a broker at 7%? Ans. $94*7.55. 

4. Required the proceeds of a note for $8T6.50, due in 60 
days, discounted by a bank at 6%. Ans, $86*7.30. 

5. Required the difference between the true discount and 
the bank discount of $690, due in 2 yr. 6 mo., money worth 
6%, not reckoning days of grace. Ana, $13.50. 

Find the time when due, the time to run, the discount, 
and the proceeds of the following notes: 

6. $650^r Philadelphia, March 16, 1870. 

Four months after date I promise to pay Thomas New^ 
man^ or order. Six Hundred and Fifty -j^ Dollars, at the 
Girard Bank, value received, without defalcation, 

Henry Osborn. 

Discounted, April 1st, 1870, at 6%. Ans, Dis., $11.92. 



7. $135^^. Washington, Aug, 20, 1872. 

Three months after date, for value received, I promise to 
pay W, H. Seal, or order, One Hundred Thirty-five -f^ 
Dollars, without defalcation, D. Newlin Fell. 

Discounted, Sept. 7, 1872, at 6%. Ans, Discount, $1.76. 



8, $750. Chicago, June 16, 1876. 

Nine months after date, for value received, I promise to 
pay Mary Smith, or order. Seven Hundred Fifty Dollars, 
with interest, at 6 per cent, Fannie E. Willard. 

Discounted, &t 6%, Oct. 24, 1876. Am. W\k,%\^.^^, 
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CASE II. 

SOO. Given, the rate, the time, and the proceeds or 
the discount, to find the face. 

1. I wish to borrow $800 from a bank ; for what must I 
give my note at 30 days, discounting at 6 per cent. ? 

Solution. — We find the interest of $1 operation. 

for 33 dajs and subtract it from $1, which $1.0000 
^ves the proceeds of f 1. If for every $1 .0055 

in the face of the note the proceeds are — '-_ ._ __ j r ^^ 
$0.9945, to give $800 proceeds will require -^^^S, Froceeds of $1. 

as many times one dollar as $0.9945 is 800 *qa^4o_i_ 

contained times in $800, which are $804.42. ;99^ — 4|^04.4J-|-. 

Rule. — Divide the given proceeds by the proceeds of $1 
for the given time and rate; or divide the discount by the 
discount of $1. 

WBITTEN EXEB€ISES. 

2. A wishes to borrow $1000 from a bank for 60 days ; 
for what sum must he give his note, discounting at 6 per 
cent.? Ans. $1010.61. 

3. What is the face of a note at 90 days, the proceeds of 
which, discounted at 6%, are $2000? Ans, $2031.50. 

4. For what sum must a note be drawn at 60 days to net 
$5000, when discounted at 6 per cent. ? Ans. $5053.06. 

5. A broker buys a 60 day note for $20 less than the face; 
what was t^he face, discount 6 per cent. ? Ans, $1904. '76. 

6. Find the face of a 6 mo. note which, when discounted 
at 1 per cent, a month, yields $685.50. Ans, $730.03. 

7. Mr. Brown, owing $1000, gave a 90 day note, which 
was discounted sX \\ per cent, a month ; required the face 
of the note to pay the exact debt. Ans. $1040.31. 

8. Mr. Scho field presented a note for 30 days at a Balti- 
more bank for discount; the proceeds being $954.56, what 
was the face of the note? Ans, $960. 

CASE in. 

€^07. Given, the face, the rate, and the proceeds or 
file discount, to find the time. 

1. The proceeds of a note for $600 discounted at 6%, are 
$593, 70; what was the time ? 
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OPERATION. 

BoLimoN. — Subtracting $593.70 from $600, ^^qq 

1^ liiid iiu> discount is $6.30. If on $600, the 593.70 

<4!iB^oun» is $6.30, on $1 the discount will be as — *— 

numy dollars an $600 is contained times in . ^ . ^-30 discount. 

$6.30, or $0.0105, The discount on $1 for one ^:^ =.0105. 

day is i of a mill, therefore the note was dis- 600 

counted for as many days as i of a mill is con- .0105 

tained times in $0.0105, or 63 days. Hence ' =63 days. 

the time was 63— 3 or 60 days. -"^^ 

63—3=60 days. 

Rule. — Divide ihe discount on $1 by the interest on $1 for 
one day, and subtract 3 days of grace from the quotient. 

Note. — When the time a note has to run after being discounted is 
required, we wish to know the actual time, and therefore do not subtract 
the days of grace. 

WRITTEN EXEBCISES. 

2« A merchaat diecounts a note for $2000 at a bank, and 
receives $1969 ; what is the time ? Ans, 90 days. 

3. A commission merchant sold a consignment of cotton 
for $4500, receiving in payment a note, which yielded, on 
being discounted, $44*75.25 ; what was the time of the note ? 

Ans. 30 days. 

4. A note dated June 21st, 1875, was discounted July 1st 
at 7%; the face of the note was $6540 and the proceeds 
$6472.60 ; how long had it to run after it was discounted ? 

Ans. 53 days. 

5. A note dated Jan. 15th, 1876, at 6 months, was dis- 
counted at the First National Bank, St. Louis ; the proceeds 
were $8402.25, and the face $8500 ; what was the date of 
discount? Ans. May 11. 

6. An interest-bearing note, dated Aug. 1, 1872, at 90 
days, was discounted at 8% ; the face was $750, and the pro- 
ceeds $759,982; what was the date of discount? 

Ans. Oct. 1. 

CASE IV. 

SOS* Criven, the face, the time, and the proceeds or 
the discount, to find the rate. 

1. The proceeds of a note for $300, at 30 days, are $298.35; 

what is the rate ? 
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OPEBATION. 

Solution. — We find, as in Case III., the dia- $S00 

count on ^1 for the given time and required 298.36 

rate to be .0055; the discount on |1 for 33 days -^_ ,. 

at 1 % is tVV of a cent; hence the required rate ^'^^ discount, 

will be as many times 1 % as ^\ of a cent is 300)1.65(.0055. 

contained times in $.0055, which is 6 ^ . .0055 -j- 00iy|y=6 

Rule. — Divide the discount on $1 by the interest on $1, at 
1 % for the given time, 

WBITTEN EXEBGISES. 

2. Mr. Herr buys goods to the amount of $4000, and to 
pay for them gets his note for 60 days discounted at a bank ; 
if the face is $4042.45, what is the rate ? Ans. 6%. 

3* A note dated July 1st, 18T5, at 3 months, was dis- 
counted at bank on Aug. 10, 1875; the face was $2500, and 
the proceeds $2473.264 ; what was the rate ? Ans. 7%. 

4* A note dated September 12th, 1875, at 6 months, was 
discounted at Wilmington, Del., December 9th, 1875 ; the 
face of the note was $5750 and the proceeds $5624.77^; what 
was the rate of discount? Ans. 8%. 

STOCK INVESTMENTS WITH INTEREST. 

509. In Stock Investments operators take into consid- 
eration the interest on the money invested. 

Since money is worth its interest while invested, to know the actual 
gain or loss of an investment, we should reckon the interest on the money 
invested. 

Stock speculators frequently, instead of paying for stock, deposit a 
sum called a ^' margin,'' to secure the broker against loss, should tlia 
stock fall in price before delivery or sale. 

Note. — As the following examples are worked principally by a combi- 
nation of methods previously given, it has been thought unnecessary to 
divide them into cases. Brokerage at \ per cent, is to be reckoned on all 
purchases and sales. 

1. What is the annual rate of interest of an investment 
which pays 5 % semi-annually ? 

Solution.— The interest for the first operation. 

half year may be on interest during the | 05 X 1.03 = $.0515 

second half year at 6% ; hence, at the $.05 + $.0515 = $.1015 

end of the year the interest for the first __ IQ %^% 

half year will amount to $.05 X 1.03, or ^^"^ 

$.0515, which, added to the interest of 

t/je second halfyeaLTj $.05, gives $.1015 as the yearly interest on $1. 

\ 
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WBITTEN EXEBCISES. 

2. When the Penna. Railroad pays 2% quarterly, what 
yearly dividend will be equal to this? Arts. 8^^%. 

3. If I buy Michigan 6's at 108, interest payable semi- 
annually, what annual rate % do I receive ? Ans, 5J^%. 

4. If I buy 15 shares United Companies of New Jersey 
at 137^ ($100), and receive $31^ dividend quarterly, what 
annual rate of interest do I receive? Ans 7fff%. 

5. Mr. Westlake sold $4000 Illinois 6's at 106, interest 
payable quarterly, and bought Kentucky 6^s at 105, interest 
payable semi-annually ; did he increase or diminish his yearly 
income if each dividend was put out at interest as soon as 
received? Ans, Diminished $1.80; surplus, 120. 

6. I buy in August 20 shares Second and Third Sts. Pass. 
Railway ($50) at 83, and receive in October, January, April, 
and July, a 3% dividend; what % of income do I receive 
during the year, and what will be my entire dividend if each 
dividend is invested for the remainder of the year, interest 
at 8% ? Ans. Div., $123.60 ; rate, TfH^. 

COMPOUND INTEREST. 

SIO. Compound Interest is interest on both principal 
and interest, when the interest is not paid when due. 

Compound interest assumes that if the borrower does not pay the 
interest when due, it is proper that he should pay interest for it until 
paid. Some regard it as just, but it has not the sanction of law. 

I. What is the compound interest of $400 for 2 yr. at 6%? 

OPERATION. 

Solution. — Multiplying by the rate $400 

per cent., we find the interest for 1 ^ear Qg 

to be $24; adding this to the principal, . . ' t * i * 

we find the amount to be $424, which is 24.00 =int. Ist yr. 

the principal for the 2d year. Multi- ^^ 

plying the new principal by the rate, 424.00 =Amt. 1st yr. 
we find the interest for the 2d year to be .06 

$25.44, and adding this to the 2d princi- 25.44 = Int. 2d yr. 

pal, we find the amount for 2 years to 424 

DC $449.44, from which subtract the Ist . .. . . a * oj 

principal, and the remainder, $49.44, is ^49.44 = Amt. 2d yr. 

the compound interest. Hence the fol- ^ 

lowing 49.44 = C. Int. for 2 yr. 

13* 
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Rule. — I. Find the amount of the principal for th£ first 
period of time for which interest is reckoned, and make 
this the principal for the second period. 

II. Find the amount of this principal for the next 
period ; and thus continue till the end of the given time, 

III. Subtract the given principal from the last amount, 
and the result will be the compound interest. 

Notes. — 1. When the interest is due semi-annualljr or quarterly, we 
find the interest for such time and proceed as above directed. 

2. When the time is for years, months, and days, find the amount for 
the years, then compute the interest on this for the months and days, and 
add to the last amount before subtracting. 

WBITTEN EXEBCISES. 

2. What is the compound interest of $568, for 3yr., at 
6 per cent. ? Ans, $108.50. 

3. What is the amount, at compound interest, of $90, for 
6 yr., at 7 per cent. ? Ans, $135.06^. 

4. What is the compound interest of $347.50, for 4yr. 
8 mo., at 6 per cent. ? Ans. S108.76. 

5. What is the compound interest of $1728^, for 2 yr. 
6 mo., at 6 %, payable semi-annually? Ans, $275.26. 

6. What is the amount of $240, for 2yr. 3 mo., at 8 per 
cent., payable quarterly? A7is, $286.82. 

7. What is the amount of $450, for 8 yr., at 6 per cent., 
rompound interest ? 

Solution. — ^We look in the table under 6 per cent, operation. 

and opposite 8 yr. we find the amount of $1 to be ^^ 5938481 

$1.5938481; multiplying this amount by 450, we ' ^ca 

have the amount of $450, which is $717.23. ^^.^ ^»^^^.^ 

' $717.2302950 

8. What is the amount of $780, for 9 yr., at 8 per cent, 
compound interest ? -4ns. $1559.22. 

9. What is the amount of $300, for 16 yr., at 7 per cent., 
compound interest? Ans. $885.65. 

10. Required the compound interest of $950, for 20 yr,, 
at 4 per cent. Ans, $1131.57. 

11. What is the difference between the simple and com- 
pound interest of $600 for 6 yr. 6 mo. 6 da. at 6% ? 

Ans. $42.89. 
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511« The calcalation of compound interest is facilitated 
by the use of the following table. Similar tables are also 
used for simple interest. 



TABLE. 
Atmouni q/'$i at Compound Interest in any number of years not exceeding 25. 



Yr. 

• 

X 


2 per cent 


a% per cent. 


3 per cent. 


3^ per cent 


4 per cent. 


A% per cent. 


1.0200 oouu 


X.0250 000c 


1 1.0300 0000 


> 1.0350 OQOO 


» 1.0400 0000 


Z.0450 0000 


2 


1.0404 0000 


X.0506 3500 


» 1.0609 0000 


) 1.07x2 2500 


1 1.0816 OOQO 


1.0920 2500 


3 


Z.0612 oBoo 


X.0768 9063 


1.0927 270G 


> 1.1087 »783 


' I. 1248 6400 


1.141Z 6612 


4 


Z.0824 3216 


X.1038 Z289 


1.1355 0881 


1.1475 2300 


> 1.1698 5856 


1. 1925 i860 


5 


Z.1040 8o8q 


X.1314 082Z 


1.1592 7403 


' 1.1876 8631 


1.2 166 5290 


1.2461 8194 


6 


Z.X261 6242 


1. 1 596 9342 


1.1940 523c 


• 1.2392 5533 


1.2653 1903 


1.3022 6012 


7 


1.1486 8567 


X.1886 8575 


1.2298 7387 


1.2722 7926 


• 1.3159 3178 


1.3608 6183 


8 


1.1716 5938 


X.2184 029a 


1.2667 7008 


1.3168 0904 


1.3685 6905 


1.4221 0061 


9 


X.Z950 9257 


Z.2488 6297 


1-3047 7318 


1.3628 9735 


1-4333 I 18 I 


1.4860 9514 


zo 


1.2189 9442 


1.2800 8454 


1-3439 1638 


1.4105 9876 


1.4802 4428 


1.5529 6942 


XI 


X.2433 7431 


Z.3120 8666 


1.3842 3387 


X.4599 6972 
1.51Z0 6866 


1.5394 5406 


I-.6228 5305 


12 


X.2682 4179 


1.3448 8882 


1.4257 6089 


1.6010 3222 


1.6958 8143 


13 


Z.3936 0663 


1.3785 I 104 


14685 3371 


1.5639 5606 


1.6650 7351 


I.772I 9610 


'4 


1.3194 7876 


Z.4129 7382 


1.5125 8972 


1.6186 9452 


1.7316 7645 


1.8519 4492 


IS 


1.3458 6834 


1.4482 9817 


'•5579 6742 


1.6753 4883 


1-8009 4351 


1.9352 8244 


16 


1.3727 8570 


1.4845 0562 


1.6047 0644 


1.7339 8604 


1.8729 8125 


2.0223 7015 


*2 


Z.4003 4142 


1.5216 1826 


1.6528 4763 


1-7946 7555 


1.9479 0050 


2.1133 7681 


z8 


1.4282 4625 


1.5596 5872 


1.7024 3306 


1.8574 8920 


2.0258 1652 


2.2084 7877 


19 


1.4568 XIZ7 


1.5986 5019 


1.7535 0605 


1.9225 0132 


2.1068 4918 


2.3078 6031 


20 


^.4859 4740 


1.6386 1644 


1.8061 1123 


1.9897 8886 


2.I9II 2314 


2.4II7 1402 


31 


1.5Z56 6634 


1.6795 8185 


Z.8602 9457 


2.0594 3147 


2.3787 6807 


2.5202 4116 


22 


1.5459 7967 


1-7215 7140 


1.9161 0341 


2.1315 1158 


a.3699 1879 


a.6336 5201 


23 


1.5768 9926 


1.7646 Z068 


1.9735 8651 


2.2061 1448 


2-4647 1555 


3.7521 7635 


34 


Z.6084 3725 


Z.8087 3595 


2.0327 94" 


2.2833 2849 
2.3632 4498 


2.5633 0417 


3.8760 1383 


25 


Z.6406 0599 


1.8539 4410 


2.0937 7793 


3.6658 3633 


3.0054 3446 


Yr. 


S per cent. 


6 per cent. 


7 per cent. 


8 per cent. 


9 per cent. 


10 per cent. 


X 


Z.0500 000 


1x1600 000 


1.0700 OQO 


1.0800 000 


1.0900 000 


1. 1000 000 


2 


Z.1025 000 


1.1236 000 


1.1449 000 


1.1664 000 


1.1881 000 


1.3100 OOQ 


3 


X.Z576 350 


1.Z910 160 


1.2250 430 


1.3597 120 


1.2950 290 


1.3310 000 


4 


Z.2155 063 


1.2624 770 


1.3107 960 


1.3604 890 


1.4115 816 


1. 4641 000 


5 


Z.3762 816 


1.3383 256 


1.4025 517 


1.4693 381 


1.5386 240 


1.6x05 100 


6 


X.3400 956 


1.4185 191 


1.5007 304 


1.5868 743 


Z.6771 001 


1.7715 6to 


I 


X.407X 004 


1.5036 303 


1.6057 815 


1.7138 343 


1.8280 391 


1.9487 171 


".4774 554 


1-5938 481 
1.6894 790 


1.7181 863 


1.8509 302 


1.9925 626 


2.1435 888 


9 


X.5513 282 


1.8384 592 


1.9990 046 


2.1718 933 


2.3579 477 


zo 


Z.6288 946 


1.7908 477 


1.9671 514 


3.1589 350 


2.3673 637 


2.5937 425 


zz 


X.7103 394 


1.8982 986 


3.Z048 520 


2.3316 390 


2.5804 264 


3.8531 167 


Z3 


1.7958 563 


2.01 2 I 965 


3.2521 916 


3.5181 701 


2.§Z26 648 


3.1384 284 


«3 


X.8856 491 


3.1329 283 


2.4008 450 
2.5785 342 


3.7196 237 


3.0658 046 


3.4522 712 


"4 


1.9709 316 
3.0789 382 


2.2609 ^0 


2.9371 936 


3.3417 270 


3.7974 983 


15 


2.3965 582 


2.7590 315 


3.1721 691 


3.6424 825 


4.1772 482 


z6 


2.1828 746 


2.5403 517 


3.9521 638 


3.4259 426 


3.9703 059 


4-5949 730 


:i 


2.2920 183 


2.6927 728 


3.1388 15a 


3.7000 181 


4.3376 334 


5.0544 703 


2.4066 192 


2.8543 392 


3.3799 323 


3.9960 195 


4.71 71 204 


5.5599 173 


19 


2.5269 502 


3.0-155 995 


3.6165 275 


4.3»57 on 


5.1416 613 


6. 1 159 390 


20 


2.6532 977 


3.2071 355 


3.8696 845 


4.6609 571 


5.6044 108 


6.7275 000 


21 


2.7859 626 


3-3995 636 


4.1405 624 


5.0338 337 


6.10&8 077 


7.4002 499 


32 


2.9252 607 


3-6035 374 


4.4304 017 


5.4365 404 


6.6586 004 


8.1402 749 


23 


3.0715 238 


3.8197 4Q7 
4.0489 346 


4.7405 299 


5.8714 637 


7.2578 745 


8.0543 024 
9.8497 327 


24 


3.2250 999 


5.0723 670 


6.3411 807 


7.91 10 832 


as 


3.3863 549 


4.2918 707 


5.4274 326 


6.8484 752 


8.6230 807 


to,8i47 Q^ 



800 NORMAL UNION ARITHMETIC. 

EXCHANGE. 

512. Exchange is the method of making payments in 
distant places by means of Drafts or Bills of Exchange. 

513. Exchange is of two kinds, Domestic and Foreign. 
Exchange between two places in the same country is called 
Domestic or Inland Exchange; that between different coun- 
tries is called Foreign Exchange. 

514. A Draft or Bill of Exchange is a written order for 
the payment of money. In domestic exchange a bill is 
usually called a Draft, 

515* A Sight Bill is one payable '' at sight" or on its 
presentation. A Time Bill is one payable at a specified 
time after sight or after date. 

516* The Indorsement of a bill is the writing upon the 
back of it, by which the payee transfers the payment to 
another. 

A special indorsement is an order to pay the bill to some particular 
person, who is then called the Indorsee^ and he alone can collect the bill. 
An indorsement in blank is the writing of the holder's name upon the 
back, which makes the bill payable to the bearer. 

The person who signs the bill is called the Maker or Drawer ; the per- 
son requested to pay is called the Drawee; the person to whom the money 
is to be paid, is the Payee ; the person who has possession of the bill is 
called the Owner or Holder, 

517. The Acceptance of a bill is the promise of the 
Drawee, when presented, to pay it at maturity. The Drawee 
accepts by writing across the face of the bill, " Accepted,^' 
with the date and his signature; the bill is then called an 
Acceptance, and is of the character of a promissory note. 

If a bill is protested for non-acceptance, the maker is under obligations 
to pay it immediately, although the time specified in it has not expired. 
Bills of exchange are entitled to " days of grace," unless a particular day 
is named. In New York, Pennsylvania, and a few other States, no grace 
is allowed to bills of sight If a note is payable on demand, it is legally 
due when presented, as bank-notes, etc. If a particular time is specified 
in a note, it is legally due on that day. If a draft is drawn at usance^ the 
time is regulated by custom pr the law of the place where it is payable. 

\yben a bill is drawn " acceptance ^aiyed," it is not subject to protest 

until maturity. When an indorser writer oyer \\\^ name, " demand and 

notice waived" he is liable even if the bill is not protested. If the in- 

ilorser writes ''without recourse" over Yvis mdoi^^metit, he is not Ijab'.p 

/>>/-^/;e p.-jjmcntofthebill. * '" ' ' •« 
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Tn reckoning the time of maturity of a bill payable after date, the day 
on which it is dated is not included, and in the case of a bill payable 
after sight, the day of presentment is not included. 

518. The Rate of Exchange is the rate per cent, which 
is reckoned upon a draft. The Course of Exchange is the 
current price paid in one place' for bills of exchange upon 
another. 

The brokerage is usually included in the quotation of exchange. 

519. The Par of Exchange is the established value of 
the monetary unit of one country in the monetary unit of 
another ; it is either intrinsic or commercial. 

3130« Exchange is at par when a draft or bill sells for its 
face ; at a, premium when it sells for more than its face ; and 
at a discount when it sells for less than its face. 

The rate of exchange between two places or countries depends upon 
the course of trade. If the trade between New York and Chicago is equal, 
exchange is at par. If New York owes Chicago, the demand in New 
York lor dralts on Chicago is greater than the demand in Chicago for 
drafts on New York, hence the drafts are at a premium in New York. 
But if Chicago owes New York, the demand for drafts is less in New 
York than in Chicago j hence drafts in New York on Chicago are at a 
discount 

The reason why the banks in New York should charge a premium, is 
that they must be at the expense of actually sending money to the Chi- 
cago banks, or be charged with interest on their unpaid balance ; the 
reason why the Chicago banks will sell at a discount is that they are wil- 
ling to sell for less than the face of a draft in order to get the money 
owed them in New York immediately. 

A check, draft, or certificate of deposit on a bank in thepUice where drafts 
are selling at a premium, is often sent to pay a debt in the place where 
drafts are selling at a discount, and such a check or draft will command 
a premium. 

If the course of exchange is unfevorable in drawing, the discount is 
sometimes avoided by means of a circuitous exchange through several 
intermediate places between which the course is favorable. 

DOMESTIC EXCHANGE. 

521« Domestic or Inland Exchange is the exchange 
between two places in the same country. 

522» The Base of an inland bill is the face; the Bale 
is the rate of premium or discount. 

5!33. The Forms and Use of drafts may be seen by the 
following examples and explanations: 
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First National Bank of New Orleans, 



$8000. New Orleans, Jan. 16, 1871. 

At sight, pay to the order of John Smith, Eight Thousand 
Dollars, Thomas Haskins, 

To the Merchants' National Bank, Cashier. 

Philadelphia, Pa. 

Explanation. — Suppose John Smith, of New Orleans, owes James 
Thomson & Co., of Philadelphia, $8000 ; he goes into a bank in New 
Orleans and gets the above draft He then writes on the back of the 
note, "Pay to the order of James Thomson & Co.," signing his name, 
and forwards it to James Thomson & Co., in Philaxielphia, who take it 
to the Merchants' National Bank, and writing the name of their firm on 
the back, receive the money. 

Third National Bank, 
$5600. St. Louis, Mo., Jan. 11, ISTT. 

At ten days sight, pay to the order of E. B, Glafiin d> 
Co., Five Thousand Six Hundred Dollars, and charge the 
same to the account of James Simpson, 

To the Fifth National Bank, Cashier. 

New York. 

Explanation.— Suppose that Harvey Williams, of St. Louis, wish- 
ing to pay a debt of $5600 to H. B. Claflin & Co., of New York, buys 
the above draft on the Fifth National Bank of New York. He for- 
wards it to H. B. Claflin & Co., who, having indorsed it, will present it 
at the bank. The "ten days after sight" means after acceptance. It 
should be presented to the bank upon which it is drawn as soon as re- 
ceived, when th6 cashier writes upon it " accepted," with the date of 
acceptance, and signs his name as cashier. This makes the bank liable 
for its payment, and is an agreement to pay it after ten days. 

Note. — If Harvey Williams has an account with the Fifth National 
Bank, he may draw on it directly as one bank draws on another. A per- 
son sometimes draws on a party who owes him in order to collect the bill. 

CASE I. 

S!34. To find the cost of a biU of excliange at sight, 
or on time. 

!• What must I pay in Philadelphia for a draft of $800 on 
New Orleans, exchange being l|-per cent, premium? 

OPERATION. 

Solution. — ^At a premium of 1 J % ^i qqq 

^^^J^.^^ exchange of $1 is $1+1} ct. 015 = rate of exchange. 

= $1,015, and the cost of $800 is 800 r-—= » ^, * 

times 11.015, which are $812. Hence ^'^j^ = ^^^ ^^ ^^' 

for sight exchange we have the fol- °^ 

/owimr $812,000 iltu. 
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Hule. — Find the cost o/$l by adding the rate to %lj when 
at a premium, or subtracting it, when cU a discount; and 
multiply the result by the face of tJce draft, 

2. What must be paid in New York for a draft of $2000 
on St. Louis at 30 days, exchange being 2% premium? 

Solution. — ^The draft being on operation. 

time should be purchased at a dis- ^\ qoqq 

count. The discount of $1, at the ;oo55 = discount for 33 da. 

rate m St. Louis, for 30 + 3 or 33 -FTiTTTi * r ©i * 

days, is $.0055, which subtracted ♦•^^^^ = ^^ ^\ ^^ ^ P^- 

from $1, equals $.9945, the cost of '^^ = ^t® ^^ exchange. 

$1 of the draft if the exchange was $1.0145 = cost of $1 of draft, 

at par, but there is a premium of 2 2000 

per cent., hence adding $.02 we find "$2029 = whole cost, 
the actual cost of $1 of the draft to 
be $1.0145, and multiplying this by 

2000, we have $2029, the entire cost. Hence, for time exchange, the 
following 

Rule. — From $1 subtract the bank discount of %\ for the 
time and rate, where the draft is purchased ; to this result 
add the rate of exchange when at a premium, and subtract it 
when at a discount, and multiply the result by the face of the 
draft, 

WRITTEN EXEBCISES. 

3. Manson & Co., of Harrisburg, owe a party in Cleve- 
land $4750 ; what must they pay at a Harrisburg bank for a 
draft on Cleveland, exchange |% discount ? Ans, $4714.375. 

4. What will a draft of $3500 cost, payable 30 days after 
sight, at 6%, exchange 1^% premium? Ans, $3533.25. 

5. A New York firm received a shipment of flour from 
Milwaukee, amounting to $7600, and remitted the money by 
a 15 day draft, at 7%, exchange being at a discount of l^% ; 
what did they pay for the draft? Ans. $7361.25. 

6. A Detroit merchant bought an assortment of spring 
goods in New York at a cost of $1500 ; what will be the cost 
of a 2 mo. draft on New York, at l^% premium, which w'll 
discharge the debt ? ^n8. $1500|. 

7. A Philadelphia firm send their check for $4500 to their 
agent in Des Moines, where drafts on Philadelphia are 
selling at 1:J^% premium ; what will the Des Moines bankers 
pay for it ? Ans, $4556.25. 
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CASE II. 

S^Sm Q-ivetif the cost of a bill of exchange^ to find 
its face, 

!• A Boston mercbant paid $2029 for a draft on Pitts- 
burgh at 30 days, exchange 2% premium; required the face 
of the draft. 

OPERATION. 

Solution. — ^We find by Case I. that |1.000 
a draft for $1 will cost $1.0145, there- ;oq55 ^ discount for 30 da, 

fore a draft that costs $2029 must be j. -^.- ^ /• ai ^ 

for as many dollars as $1.0145 is con- ^-^945 = cost of f 1 at par. 

tained times in $2029, which are .02 = rate of exchange. 

$2000. From the above solution we $1.0145 = cost of $1. of draft, 
derive the following ^^^^ =$2000 Ans. 

1.0145 * 

Rule. — Find the cost of a draft o/$l, and divide the given 
cost by it ; the quotient will be the face of the draft. 

WBITTEN EXEBCISES. 

2. Jones & Bro., of St. Paul, purchased a sight draft for 
$2587 on Cincinnati, at a discount of i%; required the face 
of the draft. Ans. $2600. 

B. A merchant in Maine buys a draft on New York at 45 
days for $601.95 at a premium of 1^% ; what is the face of 
the draft? Ans, $600. 

4. I received from Philadelphia a check for $40.20, which 
cost 1% to have cashed ; what should have been the face of 
the check that I might have realized $40.20 ? Ans. $40.50. 

5. My agent sold $5000 worth of goods on commission, at 
2^%, and remits the proceeds in a draft bought at 1^% 
premium ; what did I receive for the sale ? Ans. $4814.81. 

6. A Baltimore merchant wishes to pay a debt of $1500 

in Detroit by a sight draft on the First National Bank, 

Baltimore ; if exchange on Baltimore is ^% premium at De- 

triot, what must be the face of the draft ? Ans. $1498.13—. 

Note. — Since the draft is at a premium of J per cent, in Detroit, it must 
be drawn for such a sum as, with the premium, will amount to $1500 ; 
nence the face will equal $L5()0-J-1.00|. 

7. If the Baltimore merchant in the previous problem buy, 
instead of a sight draft, a draft at 90 days, what will be the 
eosi of the draft? Ans. $1474.91. 
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8. A Boston merchant sends to a creditor in Savannah a 
sight draft on Boston for $1498.13; what was the debt, ex- 
change on Boston being at a premium of ^% ? Ans. $1500. 

CASS ni. 

S30. CHven, the face and the cost of a draft, to 
find the rate of exchange. 

1. A draft on Baltimore for $2000 at 30 days cost me 
$2029 ; what was the rate of exchange ? 

OPEBATIOK. 

SoiiTJTiON.— We find that the cost •! ^q^ 

^^ ^\ ^^inn.lf*^' ? ^''•o^®- ^^nn*n •W)55 = discount for 33 da. 

par, IS $.9945, and of $2000 is 2000 ,^^.^ 

times $.9945, or $1989 ; the difference *-9945 = cost of $1 at par. 

between $1989 and $2029, the actual ^^^^^ ^^^ ^^^^^ 
cost, is $40, which is the premium ; .|i|^45x 2000 = $1989 

dividing the premium, $40, by the ^^^^^^^o^f^n^^^o oo^ 
face, $2000, we have the rate, 2^, . ^0 "^ 2000 = .02, or 2% 

Rule. — Find the premium or ike discount^ and divide it 
by the face, to find the rate. 

WBITTEN EXERCISES. 

2« A Savannah cotton broker bought a 30 day draft on 
Philadelphia for $3530.04, the face being $3500 ; what was 
the rate of exchange ? Ans, 1^% premium. 

3. Sold grain on commission to the amount of $5000 ; hav- 
ing reserved 2^%, I bought with the proceeds a draft for 
$4814.81, which I remitted to the consignor ; what rate of 
exchange did I pay ? Ans, \\% premium. 

4. Mr. Bair, of Cincinnati, buys of Hood & Co., Phila , 
a lot of woollen goods amounting to $750, and forwards in 
payment a draft at 3 mo., which costs him $727.12^; what 
was the rate of exchange? Ans. l^% discount. 

FOREIGN EXCHANGE. 

S37. Foreign Exchange is the exchange that take? 
place between different countries. 

A Set of Exchange consists of three hills of the same tenor and date, 
eaeh containing a condition that it shall continue payable only while 
the others are unpaid. 

To prevent loss, or delay, each bill of a set is remitted ic a different 
manner, and when one oil! of the set has been paid the others are 
worthJess. 
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S38. The Money of Account of any country consists 
of the denominations of the money of that country in which 
accounts are kept. 

529. The Act of March 3, 18T3, provides that "the value 
of the standard coins ... of the world shall be estimated 
annually by the Director of the Mint, and be proclaimed on 
the first day of January by the Secretary of the Treasury." 

530. In accordance with this law, the following table 
was published by the Secretary of the Treasury, Jan. 1, 

IS11: 









VATiUE IN 


COUNTRY. 


MONBTABT UNIT. 


STANDARD. 


U. 8. MONET. 


Austria, 


Florin, 


SUver, 


.45,3 


Belgium, 


Franc, 


G. and S., 


.19,3 


BoUvia, 


Dollar, 


G. and S., 


.96,5 


Brazil, 


Milreis of 1000 rels, 


Gold, 


.Ox,0 


British America, 


DoUar, 


Gold, 


$1.00 


Bogota, 


Peso, 


Gold, 


.96,5 


Central America, 


DoUar, 


Silver, 


.91,8 


ChiU, 


Peso, 


Gold, 


.91,2 


Deumark, 


Crown, 


Gold, 


.26,8 


Ecuador, 


DoUar, 


Silver, 


.91,8 


Egypt, 


Pound of 100 piasters. 


Gold, 


4.97,4 


France, 


Franc, 


G.andS., 


.19,3 


Great Britain, 


Pound Sterling, 


Gold, 


4.86,6i 


Greece, 


Drachma, 


G. and S., 


.19,3 


German Emjiire, 


Mark, 


Gold, 


.23,8 


Japan, 


Yen, 


Gold, 


.99,7 


India, 


Rupee of 16 annas. 


Silver, 


.43,6 


Italy, 


Lira, 


G. and S., 


.19,8 


Liberia, 


DoUar, 


Gold, 


1.00 


Mexico, 


DoUar, 


SUver, 


.99,8 


Netherlands, 


Florin, 


G. and S., 


.38,5 


Norway, 


Crown, 


Gold, 


.26,8 


Peru, 


DoUar, 


Silver, 


.91,8 


Portugal, 


Milreis of 1000 reis, 


Gold, 


1.08 


Russia, 


Rouble of 100 copecks, 


Silver, 


.73,4 


Sandwich Islands, 


DoUar, 


Gold, 


1.00 


Spain, 


Peseta of 100 centimes, 


G. and S., 


.19,3 


Sweden, 


Crown, 


Gold, 


.26,8 


Switzerland, 


Franc, 


G.andS,, 


.19,3 


TripoU, 


Mahbub of 20 piasters. 


SUver, 


.82,9 


Tunis, 


Piaster of 16 caroubs. 


SUver, 


.11,8 


Turkey, 


Piaster, 


Gold, 


.04,3 


U. S. of Colombia, 


Peso, 


Silver, 


.91,8 



531 • Bills of Exchange are usaallj made payable 
either 3 days after sight or 60 days after sight. The latter 
are quoted at a lower rate, on account of the discount. 
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532. Most of the dealings in foreign exchange are with 
the commercial centres mentioned in the following table, 
taken from a recent New York paper : 

60 days. 3 d^. 

Prime banking sterling bills on London, 4 82i@4 83 4 84 @4 84} 

Good bankers' and prime com'l, 4 81i@4 82} 4 83 @4 84 

Good commercial, 4 80 @4 81 4 81i@4 82} 

Paris (francs), 6 24f @5 24^ 5 21J@5 19g 

Antwerp (francs), 6 24i@5 24j 5 21J@6 19^ 

Swiss (francs) 5 234(^5 20 6 20|(^6 18} 

Amsterdam (ffuilders), 39|@ 40 40}@ 40^ 

Hamburg (reichmarks,) 93|@ 94 94}@ 94| 

Frankfort (reichmarks), 9Sl@ 94 9^@ 94| 

Bremen (reichmarks), 93|@ 94 94}@ 94| 

Berlin (reichmarks), 93|(^ 94 94}@ 94j 

Bemittances to and frt>m other places are frequently made in bills on 
these leading ones, especially London. 

In the London quotations ''prime'' bills are those on the best banking 
houses, ''good" are those on houses in good credit, but in less demand 
than the prime. " Commercial" signifies merchants' drafts, which gen- 
erally rate below bankers'. In the quotations on Paris, Antwerp, and 
Switzerland the frunc is the unit, and the quotation gives the number 
of francs and centimes to the dollar. The exchange on Amsterdam is 
the number of cents to the guilder; while on Hamburg, Frankfort, 
Bremen, and Berlin, the (quotation gives the number of cents in 4 
reichsmarks. 4.82}@4.83 mdicates the highest /and lowest prices on 
the day on which the quotations were made. 

Bemabk. — ^United States securities are €[uoted in London on a gold 
basis instead of a greenback one, of 4 shilhngs to the dollar, hence they 
usually appear lower than with us. 

533. A Letter of Credit is a letter from a banking 
house in one country to one or more of their correspondents 
in another, directing them to pay to the person in whose 
favor the letter is written, any sum not exceeding a certain 
amount specified in the letter. 

!• What must be paid in New York in gold for a bill 
of exchange on London for £450, at 3 days sight, at $4.88 
to the pound sterling ? 

OPERATION. 

Solution.— If £1 cost $4.88, £450 cost 450 times $4 go 

$4.88, which is $2196. Hence the following * *450 

$2196.00 

Rule. — Find the cost of a unit of the cvrrency in which 
the hill is given, and multiply the face by it for the cost, or 
divide the cost by it for the face. 
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WBITTEN £X£BCIS£S. 

2. What will be the cost in Philadelphia of the following 
draft, exchange at 60 days being $4.84, and gold at 110^? 

Ans. $2674.10. 

Exchange for £500. Philadelphia, July 1, 1875. 

Sixty days after sight of this First of Exchange {second 
and third unpaid) Pay to the order of Chas, Smith, Five 
Hundred Founds Sterling, for value received, and charge 
the same to account of Peter Wright & Sons. 

To Messrs. Brown Brothers, Liverpool. 

3. What must a merchant in Canton pay for a draft of 
$1134, if 1 tael=$1.63 ? Ans. 695.T1— taels. 

4. I wish to remit 5400 francs to Paris ; what will a draft 
cost me in New York, if 1 franc =19.6/? Ans, $1058.40. 

5. A merchant in London sold a consignment of wheat 
from Odessa for £420 ; what will be the face of a draft on 
Odessa for the amount, if £1=6 roubles T copecks ? 

Ans 2814 roubles. 

6. By the first quotation in the table. Art. 532, what 
amount of exchange on Geneva at 3 days sight will $1200 
in gold buy ? Ans. 6241.50 francs. 

7. At the first quotation, how much exchange on Berlin 
at 60 days sight, will $1000 currency buy, gold selling at 
115? -4ns. 3110.144- reichsmarks. 

8. How much in currency will a bill on Amsterdam for 
4000 guilders cost, at the first quotation, 60 days sight, gold 
113^ ? Ans. $1806.33|. 

9. Mecke & Co., of Bremen, wish to remit 4870 reichs- 
marks to their correspondent in New York ; what will be 
the face of a draft for 3 days at the second quotation ? 

Ans. $1153.58^. 

10. A commission merchant in Cadiz having sent to his 
correspondent in Philadelphia, an invoice of sherry, valued 
at 8400 pesetas, draws on him for the cost, exchange being 
1 peseta=20.1/; what would have been the advantage to 
the consignee of remitting a draft on Cadiz, 1 peseta being 
fvortli 19.3/ in Philadelphia? Ans. $67 20. 
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11. A gentleman about to visit Europe obtains a letter 
of credit from Fisk, Hatch & Co., depositing bonds as 
security; be draws in Paris 2000 francs July 1, tbe bill 
of exchange at 60 days reaching New York, July H ; on 
his return, Sept. 15, he settled the account; what nust he 
pay; commission 1%, exchange 5.24^, gold 112^? 

Ans, $433.48—. 

ARBITRATION OF EXCHANGE. 
S34. Arbitration of Exchange, also called Circular 

Exchange, is the method of making exchange between two 
places by means of one or more intermediate exchanges. 

S3c^. Simple Arbitration is that in which there is only 
one intermediate exchange ; Compound Arbitration is that 
in which there are two or more intermediate exchanges. 

As rates of exchange constantly vary, it is often more advantageous to 
make the exchange by passing through several intermediate places than 
by a direct remittance, and the object of arbitration is to enable a person 
to ascertain which will be most profitable. 

1. A merchant wishes to pay a debt in Paris of 4680 

francs, remitting through London, exchange between Paris 

and London being at £1 = 26 francs, and between London 

and New York £1=$4.90; what will it cost in New York? 

Solution. — If we represent the required num- operation. 

ber of dollars by x, we have x=4680 francs, $1=4680 francs 
26 francs =£1, and £1 = |4.90. Now, the pro- 26f.=£l 
duct of the first set of values will equal the pro- j£l=|4.90 

duct of the second set ; hence the product of the — ' 

second set, divided by the product of all the first ^ \>c>c>Z 

set except x, will equal x, &om which we have x =: $882. 

2. A merchant in Savannah wishes to remit $2000 to 
Cincinnati; exchange on New Orleans is ^% premium; 
between New Orleans and St. Louis 1% discount; between 
St. Louis and Cincinnati \% discount; what was the value 
of the remittance in Cincinnati if sent through these cities? 

Solution.- -According to the given rates operation. 

$1.00^ in Savannah = $1 in New Orleans; a;Cin. = $2000S. 

and 110.99 in New Orleans = $1 in St. Louis ; ^■\ qq i g* __ ^\ jj^ q^ 

and $0.99^ in St. Louis = $1 in Cincinnati; $0.99 N. O. = $1 St. l! 

hence, as above explained, z = $2025.29. |o.99.J St! L. = $1 Ci'n. 
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Rule. — I. Represent the sum required by x, affixing the 
proper unit of currency ^ place it equal to the given sum, 
and arrange the given rates of exchange so thai in any two 
consecutive equations the same unit of currency shall stand 
on opjfosite sides. 

II. If commission is charged for drawing, place 1 minus 
the rate on the left if the cost of exchange is required, 
and on the right if proceeds are required ; hut if com- 
mission is charged for remitting, place 1 plus the rate on 
the RIGHT if COST is required and on the left if proceeds 
are required, 

III. Divide the product of the numbers on the right by 
the product of the numbers on the left, cancelling equal 
factors ; the result will be the required sum. 

WRITTEN EXERCISES. 

3. If exchange between New York and Amsterdam is 40/ 
per florin, and between Amsterdam and St. Petersburg is 15 
florins to 8 roubles, what must be paid in St. Petersburg 
for a bill on New York for $1200? Ans, 1600 roubles. 

*• When exchange between Boston and London is £9= 
$46, between London and Paris is £2=54 francs, and be- 
tween Paris and Stockholm is T francs=5 crowns; how 
much must be paid in Boston for a bill on Stockholm, for 
2400 crowns ? required the difference between it and the direct 
exchange at 1 crown =2T/. Ans, $11.95. 

5. A merchant in Baltimore having purchased goods in 
Berlin to the value of 5000 marks, remits through London, 
Antwerp, and Amsterdam, at the following rates :£1= $4. 85 ; 
£1=25.15 francs; 1 guilder=2.5 francs; 1 guilder=1.875 
reichsmarks ; what will the remittance cost him in Balti- 
more, allowing i% brokerage in London ? Ans. $1288.83. 

6. A man in San Francisco wishes to pay a debt of $5200 
in Philadelphia; the direct exchange is 2% in favor of Phila- 
delphia, but the exchange on Baltimore is l^% in favor of 
Baltimore, and between Baltimore and Philadelphia |% in 
favor of Philadelphia ; required the difference between the 

direct aad circular exchange. Ans. $13 58 J. 
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7« A gentleman spending the winter in Berlin, wishing to 
obtain some funds from his agent in CiDcinnati, directs his 
agent in London to draw on Cincinnati through New York, 
for $1000, and remit to him through London and Amster- 
dam, the rates being as follows ; |% in favor of Cincinnati ; 
Xl=$4.855; £1=11.75 guilders; 1.12 guilders=2 marks, 
and the London agent charges ^ % brokerage both for draw 
ing and remitting ; what does he receive and which is best, 
the circular exchange, or the direct at 1 mark=24/ in Cin- 
cinnati? Ans, 4332.45 marks; circular hj 165.79 marks. 

DUTIES OR CUSTOMS. 

586. Duties, or CustomSi are taxes levied by govern- 
ment upon imported goods; they are of two kinds, ad 
valorem and specific, 

537. An Ad Valorem duty is a certain percentage 
assessed on the cost of the goods in the country from which 
they were imported. 

538. A Specific Duty is a certain sum assessed on goods 
without regard to their cost. 

539. A Taxiff is a schedule showing the rate of duty 
fixed by law on all kinds of imported merchandise. 

«S40. Taxe is an allowance for the weight of the box, 
cask, or covering containing the goods. 

For some articles certain rates of tare are fixed by law : in other cases 
the reed tare only, ascertained under regulations prescribed by the Secre- 
tary of the Treasury, is allowed. If the tare is specified in the original 
invoice, the collector may, if he chooses, with the consent of the con- 
signee, accept it as the correct tare. 

541. Breakage is an allowance for the loss of liquors 
imported in bottles. 

The allowance for breakage is 5% on ale, beer, porter, liquors, and 
6{»arkling wine in bottles ; no allowance is now made on still wines. 

542. Gross Weight or Value is the weight or value of 
the goods before any deductions have been made. 

543. Net Weight or Value is the weight or value of 
the goods after all allowances have been deducted. 
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By the present tariff, most duties of the United States are ad vcdorem, 
but some duties are specific, and some articles are charged both a spe- 
cific and an ad valorem duty. The duty is reckoned on the actual cost 
at the place of purchase or manufacture, increased by all charges for 
transportation previous to final shipment. 

Seaport towns, where customs are collected, are called porta of entry. 
The offices in which they are collected are called casUymrhouaes ; and the 
officer who superintends the collection of duties and other business of the 
custom-house is called collector of the port 

A vessel is entered at a port by lodging at the custom-house a mamfeA 
or statement of its cargo, and also a list of passengers, if it have any, these 
papers verified by the oath of the master. The dearatu^e from its port of 
departure and papers proving its nationality must also be deposited, 
before it is permitted to discharge its cargo. 

A vessel is cleared from a port by lodging at the custom-house a mani- 
fest of its outward cargo, verified bv oath, and agreeing with the ship- 
pers' manifests of parts of cargo. All government charges must be paid 
also, and everything connected with the discharging of the inward cargo 
settled, after which a '' general clearance" is issued, and the vessel is at 
liberty to leave the port, having received its papers of nationality again. 

The illegal introduction of goods into a country otherwise than through 
the regular ports of entry is called smuggling, 

544. All merchandise imported from foreign ports or 
places must be consigned in the manifest, invoice, or bill 
of lading, to some person or firm at the port of importation, 
by whom it must be duly entered — either for immediate con- 
sumption or for warehouse 

Merchandise not intended for immediate consumption may be deposited 
in U. S. Bonded Warehouses, and remain there not longer than three 
years, the owner being at liberty to withdraw it at any time upon pay- 
ment of the duties and charges for storage. 

In custom-house business the long ton, cwt., and qr. are used. Foreign 
money is reduced by the table given in Art. 530, unless the invoice is 
accompanied by a consular certificate stating that a difierent rate of ex- 
change is ruling at the time the invoice is made out. 

545. The Quantities considered are : 1. The Cost of the 
goods, or the Quantity ; 2. The Dviy ; 3. The Rate ; 4. 
The Allowances. 

Note. — Duties may be treated under three cases, as other applications 
of Percentage ; but as the second and third cases are merely theoretical, they 
are not given here. 

CASE I. 

C^4:0. driven, the hose and rate, to find the duty. 

1. What is the specific duty on 75 drums of figs, each 
weighing 57 lb., tare 21 lb. to the cwt. at $11 a cwt.? 
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Soi.UTioiT. — ^We find the num- operation. 

ber of cwt. to be 38y*i®j ; multiply- yg v> 57 
ing 21 lb., the tare on 1 cwt., by =38xY2CWt. 

38i^i^j, we have the whole tare ^^^^ 

equal to T/^Vj cw^'» which, sub- 21 X 38xVf = ^iVai <^wt. tare. 

tracted from 38 tV'v cwt., leaves the qei^ 72«i_ ^1 2J- 

net weight, 31xf|j cwt. On 1 «ii_*.iAi 

cwt the duty is $11, and on 31 «^ X $11 — *^1. 
cwt. (the fraction being less than i 
is not reckoned) it is 31 times $11, or $341. 

Rule I. — For ad valorem duties^ multiply the cost of the 
goods by the rate of duty. 

Rule II. — For specific duties, deduct first the allowances, 

and compute the duty on the remainder. 

Note. — In reckoning duties, whole dollars, pounds, gallons, etc., are 
used as the base, fractious less than \ being rejected and more than \ 
being reckoned as 1. Duties are payable in gold. 

WRITTEN EXERCISES. 

2. I received from Havre an invoice of 50 dozen bottles 
of champagne, costing $12.50 per dozen; what is the duty 
at $6 a dozen, breakage 5% ? Ans, $288. 

3. H. B. Claflin & Co. received an invoice of Brussels 
laces costing 2800 francs in Brussels, charges 101.56 francs; 
what was the duty at 30%? Ans. $168. 

4. What is the duty at 20% ad valorem on 350 boxes of 
Naples oranges, invoiced at 20 lire per box, charges 475 lire, 
commission 2^% ? Ans. $295.20. 

5. What is the duty in currency on 25hhd. of sugar, each 
weighing 5 cwt. 1 qr. 31b., tare 21 lb. per hhd., duty $1^ per 
cut., and 35 hhd. of molasses, 120 gallons each, duty 5/ a 
gallon, gold at llH? Ans. $411.16. 

6. Sharpless Brothers imported from London 10 cases of 
woollen goods, net weight 1350 lb., value £156 15 s., com- 
mission 2^% ; what did the goods cost in store, duty 50/ 
per lb. and 35% ad valorem, gold 113^ ? Ans. $6528.49. 

7. Chas, Ford & Son, linen merchants, Belfast, shipped 

to John Ford & Co , April 2, 1876, 40 pes. J Ducks marked 

W. R., No. 14, containing 2063| yd.@7^d. ; commission^ 

2-^% ; ship charges 5 s. ; what will be the duty at 35% ? 

Ans. $107.46. 
14 
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8. Invoice of T6 Drums Caustic Soda, shipped per S. S. 
Germania for New York, by the undersigned on acc't and 
risk of Messrs. Smith & Bro. 

WA 1 _- 

-B" 75 ^^ ^"^- 
Cwt. qr. lb. 
Gr. 421 3 3 Cwt. qr. lb. 

Tr. 14 3 23 Net 406 3 8@13/3 

45564 lb. discount 2 J % 



Liverpool, April, 1874. Com. 2J% 

McKeok Bros., ^ 

2>i^y,— 45,564 }b,®l\f=% * 

What was the cost of this invoice, including duty, when 
delivered to Messrs. Smith & Bro. ? Arts. $1994.25 gold. 

9« Invoice of Mdse., purchased, paid for in London, and 
shipped by David Taylor & Sons, per steamer Ohio to Phil- 
adelphia, for % and risk of Messrs. Snow, Gilbert & Co. 

F B No. 21 One Com PaUet Knives. 

24 doz. 3 in. Plain. Net 2/8 £ 
12 " 4 " " 2/8 

4 " 5 " " 3/5 



Duty as Manuf, Sud^ disc% 2}% . 

$ @45% =112.15 case 0-2-0 



com. 2J%. 



Find the duty on the above invoice. Ans, $12.15. 

Note. — The 8th and 9th problems are taken from actual custom-house 
transactions, and indicate the exact forms used. In problem 8, the letters 
at the left are the trade mark on the drums : i^ Indicates numbers of the 
drums from 1 up to 75 ; gross weight is 421 cwt. 3 qr. 3 lb., tare, 14 cwt. 3 qr. 
231b.; net weight is 406 cwt. 3 qr. 8 lb. or 45564 lb., at 13s. 3d. per cwt., from 
which a discount of 2^ per cent, must be subtracted, giving the amount 
paid, and adding a commission of 2)^ per cent,we have the cost up to ship- 
ment, which must be reduced to United States currency, reckoning $4.8665 
= .£1. The duty being specific is, however, reckoned only on the weight. 
In the 9th example, having deducted discount and added price of case and 
the commission, and reduced the amount of the invoice to United States 
money, 45 per cent, of the nearest exact number of dollars will be the duty. 
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INTRODUCTION TO RATIO AND PROPORTION. 

BEEHTAI. £X£BCISES. 

1. Eight is how many times 4? 

2. What is the relation of 8 to 4? Ans, 8 is two times 4. 

3. What is the relation of 12 to 3 ? Ofl6to4? Ofl8to6? Of 20 
to 5? Of24to6? Of30to5? 

4. What is the relation of 3 to 6? Of 4 to 12? Of 6 to 24? Of 7 
to 35? Of8to57? Of9to62? 

5. The measure of the relation of two numbers is called their ratio, 

6. What is the ratio of 12 to 4 ? 

Ans. The ratio of 12 to 4 is three. 

7. What is the ratio of 18 to 9? Of 25 to 5? Of48to8? Of63to 
7? Of64to4? Of70tol0? OfSOtoS? 

8. What is the ratio of 3 to 6 ? 

Ans. The ratio of 3 to 6 is one -half. 

9. What is the ratio of 4 to 12 ? Of3tol8? Of5to30? Of9to 
108? Oflltol32? Ofl2tol44? 

10. WhatistheratioofitoJ? OfJtoJ? Off to J? Of .5 to 
.25? Of .2 to. 04? Of .03 to. 12? 

11. The ratio of two numbers maybe expressed by writing the 
colon between them ; thus 8 : 4 denotes the ratio of 8 to 4. 

12. Required the value of 12 :6; of 28 : 7; of 42 :6 ; of 24 : 12 ; of 
12 : 24. 

13. How does the ratio of 8 to 4 compare with the ratio of 12 to 6 ? 

Ans. They are equal. 

14. What number has the same ratio to 12 that 18 has to 6 ? 

15. What number has the same ratio to 20 that 40 has to 10 ? 

16. The ratio of 9 to 36 is the same as the ratio of 15 to what num- 
ber? 

17. 25 is to 5 as 40 to what number? 24 is to 12 as 15 is to what 
number ? 

18. When we express the ratio of two numbers equal to the ratio 
of two other numbers, as, 24 is to 4 as 36 is to 6, we have a proportion. 

19. What proportion can we derive from the two ratios 40 to 8 and 
60 to 12? 

20. How many numbers do we have in a proportion ? How many 
ratios ? Are the ratios equal or unequal ? 

21. The equality of two ratios may be expressed by writing the 
symbol = between them ; thus 8 : 4 = 12 : 6. 

22. Writo the proportion 16 is to 8 as 24is to 12 ; also 15 is to 45 
as 18 is to 54. 
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SECTION IX. 

RATIO AND PROPORTION. 

EATIO. 

547. Ratio is the measare of the relation of two similar 
quantities ; thus, the ratio of 8 to 4 is 2. 

548. The Symbol of ratio is the colon (:); thus, 8 : 4 sig- 
nifies the ratio of 8 to 4. Ratio is also expressed by writing 
the numbers in the form of a fraction ; thus, |. 

549. The Terms of a ratio are the two numbers com- 
pared, called respectively the antecedent and the consequent, 

550. The Antecedent is the number compared with the 
consequent ; thus, in the ratio 8 : 4, 8 is the antecedent. 

551. The Consequent is the number with which the 
antecedent is compared ; thus, in 8 : 4, 4 is the consequent. 

553. A Ratio is found by dividing the antecedent by 
the consequent ; thus, in 8 : 4, the ratio is f , or 2. 

553. A Simple Ratio is the ratio of two numbers, as 
6:3. A Compound Ratio is the product of two or more sim- 
ple ratios ; as (3 : 4) x (5 : 6), or f x f . 

554. A Compound Ratio is usually expressed by writ- 
ing the simple ratios one under another ; thus, i c .* ^ [• • 

555. Ratio exists only between similar quantities, and 
is always an abstract number. 

Notes. — 1. The symbol of ratio (:) is supposed to be a modification of 
the symbol of division. 

2. Ratio is usually defined as the relation of two numbers. This is indefi- 
nite, for the ratio is the measure of the relation. 

3. A few authors divide the second term by the first, calling it the French 
Method. The method and name are both founded in error ; nearly all the 
French mathematicians, like the German, English, etc., divide the first term 
by the second. 

PRINCIPIiES. 

1. The ratio equals the quotient of the antecedent divided 
by the consequent. 



1. 


12 to 3 ? 


Ans, 4. 


2. 


24 to 4 ? 


Ans. 6. 


3. 


90 to 16? 


Ans, 5f. 


4. 


488 to 61 ? 


Ans, 8. 
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Thus, if the antecedent is represented by a, and the consequent by c. 
and the ratio by r, we have a -5- c = r, or — = r. 

2. TAe antecedent is equal to the product of the consequent 
and ratio. 

For, since — = r, multiplying by c, we have a=:cXf', 
c 

3. The consequent is equal to the quotient of the antece- 
dent divided by the ratio. 

For, since — =r, a = c Xr. from which we see that c= — . 
* c r 

BEENTAI. AND WBITTfiH £XEBCISES. 

What is the ratio of 

6. $256 to $856? Ans. j%\. 
6. £144: £256? Ans. ^^. 

7 8 . 2 ? _9 . 4. ? Jaio 9 

'• ? • ¥ • 1% • 5 • ^ns. J. 
8. |f:||?2|:2i? Jw«. 1^. 

9. What is the value of the compound ratio •] o ! a ^ ^ 
Solution. — This compound ratio equals (2 : 4) X (3 : 9), which equals 

10. What is the value of the ratio i /» '. o r ? ^w^- !• 

( 5 • 2 ) 

11. What is the value of the ratio •] q ! (» r ? -4^®- 3^. 

12. The antecedent is 24, the consequent 8 ; what is the 
ratio? Ans. 3. 

18. The consequent is 8 and ratio 9; what is the antece- 
dent ? Ans. 72. 

14. The antecedent is 36 and ratio 4 ; what is the conse- 
quent? Ans. 9. 

16. The consequent is |f and ratio ^; what is the ante 
cedent ? Ans, |^. 

16. The antecedent is |-| and ratio |f ; what is the conse- 
quent? Ans. 1^. 

17. Can you express the ratio between $24 and 6 lb.? 
Why not ? 

18. The antecedents of a ratio are 5 and 6, and the conse- 
quents 10 and 14 ; what is the ratio ? Au%. -|^* 
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SIMPLE PROPORTION. 

S56. A Proportioil is the expression of equality between 
equal ratios, the terms of the ratios being indicated. 

S57« The Symbol for proportion is the double colon, 
(: :), which expresses an equality of ratios ; thus, 8 : 4 : : 6 : 3, 
means the same as 8 : 4 = 6:3. 

S58« A Proportion is read in two ways ; thus, 8:4:: 
6 : 3 is read " the ratio of 8 to 4 equals the ratio of 6 to 3 ;" 
or "8 is to 4 as 6 is to 3." 

559. The Terms of a proportion are the four numbers 
used in the comparison. The first and fourth terms are 
the Extremes ; the second and third are the Means, 

560. The Couplets are the two ratios compared. The 
first couplet consists of the first and second terms. The 
second couplet consists of the third and fourth terms. 

561* Proportion may be Simple or Compound, In Sim- 
pie Proportion both the ratios compared are simple ; in Com" 
pound Proportion one or both of the ratios are compound. 

562. A Simple Proportion is the expression of the 
equality of two simple ratios. 

563. The Principles of proportion are the truths relat- 
ing to a proportion. They enable us to find any one term 
when the other three are given. 

PBIHrCIPIiES. 

1. In every proportion the product of the means equals the 
product of the extremes. 

In any proportion, as 6 : 3 : : 8 : 4, we have f = f , and multiplying 
these equals by 4 and 3 we have 6x4=8x3; that is, the product of 
the two means 8 and 3, equals the product of the two extremes 6 and 4. 

2. Either extreme equals the product of the means divided 

by the other extreme. 

For, from the proportion 6 : 3 : : 8 : 4, we have 6x4 = 3x8; hence, 
6 = 3 X 8-^4, or4 = 3x8-i-6. Therefore, etc. 

3. Either mean equals the product of the extremes divided 

b^ Ihe other mean. 

For, from the proportion 6 : 3 : : 8 : 4, ^e \iave ^ y, ^=^ y, %\ Vve,wQe^ 
S = 6x4-^8,or8=6x 4-4-3. Tbereioxe, elc. 
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4. Hie first term of a proportion equals the second term 
multiplied by the ratio of the third to the fourth. 

For, from the proportion 8 : 6 : : 12 : 9, we have f = V ; hence, 8 = V 
X 6, or 12 : 9 multiplied by 6. Therefore, etc. 

6. The fourth term of a proportion equals the third term 

divided by the ratio of the first to the second. 

For, from the proportion 8 : 6 : : 12 : 9, we have 8 X 9 = 6 X 12, or 9 
= 6x12-5-8, which equals 12 X f, which equala 12 -^t» or 12-5- 
(8 : 6). Therefore, etc 

Notes. — 1. Let the pupils be required to demonstrate these principles 
by using symbols of any numbers ; that is, by letters. French authors 
usually represent the unknown term by x ; tlie same is done in this w^ork. 

2. IVinciple 1 may be demonstrated by showing that in a proportion we 
have 2d term X ratio : 2d term : : 4th term X ratio : 4th term ; in which 
we see the factors in the means are the same as the factors in the extremes. 

HENTAI* EXERCISES. 

1 . Write a proportion and point out the dift'erent terms and couplets. 
Write a proportion and show that the ratios are equal. 

2. If we multiply the antecedent of one couplet, what must we do 
to the other couplet to make the ratios equal ? 

3. If we divide the antecedent of one couplet, what must we do to 
the other couplet to make the ratios equal ? 

4. Write a proportion and illustrate Prin. 1 ; Prin. 2 ; Prin.3 ; 
Prin. 4 ; Prin. 5. 

5. Show that if we change the two means one for the other, or the 
two extremes, the four numbers will still form a proportion. 

6. Take some proportion and show that we may invert the terms 
of the couplets, and the four terms will still be in proportion. 

WRITTEN EXERCISES. 

Find the terms denoted by x in each of the following pro- 
portions : 

1. a;:4::6:12. Sua—x = ii|-^= 2. Ans. 2. 

2. x: 8:: 18:9. Ans. 16. 
8. 18 : 12 : : 21 : x. Ans, 84. 

4. 16 : 48 : : 15 : x. Ans, 45. 

5. 21: a::: 32 : 96. Ans. 63. 

6. $6 : $15 : : a; : 95 yd. Ans. 38 yd. 

7. $17:$68:: 35 lb.: a;. Ans. 1401b. 

8. a;:^::|f :f Ans, f 

9. .5 : 1.3 : : 6.8 : x. Ans, 17.68. 
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APPLICATION OF SIMPLE PROPORTION. 

564. Simple Proportion is employed for the solution 
of problems in which three of four quantities are given, so 
related that the fourth may be determined from them, by 
equality of the ratios. 

56S* The required quantity must bear the same relation 
to a given quantity of the same kind that one of the remain- 
ing quantities does to the other. We can then form a pro- 
portion containing one unknown quantity, and find the 
unknown term by the principles of proportion. 

Note. — Proportion was formerly called the " Rule of Three." Some of 
the old arithmeticians thought so highly of it that they called it ** The 
Golden Rule of Three.'' 

I. What will 20 yards of cloth cost, if 5 yards cost $15 ? 

Solution. — It is evident that operation. 

tlie cost of 20 yd. bears the sanie ^ y^ y^ 

relation to the cost of 5 yd. rs 20 q^^ ^f 20 yd. : 15 : : 20 : 5 * 

yd. bears to 5 yd., hence we have 20 X 15 

the proportion, cost of 20 yd. is to Cost of 20 yd. = — - — = 60 

$15 as 20 yd. is to 5 yd., from ^ 
which, by Prm. 2, we have the 

20 ^15 
cost of 20 yd. = — ^—^ =$60. Hence the 

Rule. — I. Wi'ite the required quantity for the first term 
and the similar known quantity for the second term, and 
place the other two quantities for the third and fourth terms, 
so that the two ratios will be equal. 

II. Find the first term by dividing the product of the 
second and third tei^ms by the fourth. 

Solution 2d. — It is evident that the operation. 

relation of 5 yd. to 20 yd. is the same y^j y j ^ 

as the relation of the cost of 5 yd. to 5 *. 20*: : 15 : cost of 20yd, 
the cost of 20 yd.; hence, we have the 20x 15 

proportion,5yd. is to 20 yd. as $15 is Cost of 20yd.= — - — =60 
to the cost of 20 yd., from which, by ^ 

Prin. 2, we have the cost of 20 yd. 
equals $60. 

Rule 2d. — I. Wirite the number which is of the same kind 
as the required quantity for the third term, 

II. Place the other two numbers in the first and second 
iermSf the greater in the second term when the result is to be 
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jreater than the third term^ and the less in the second term 
when the result is less than the third term. 

III. Find the fourth term by dividing the product of the 
second and third terms by the first. 

Notes. — 1. The author believes that the simplest method of using pro- 
portion is to put the unknoten quantity in the Jir8t tei'm. He gives the old 
method also, for teachers who prei'er it. See Brooki^i Philosophy of Arith- 
metic. 

2. Pupils should be required to put the unknown quantity, which they 
may represent by x, in different terms, that they may thoroughly under- 
stand the subject. 

WRITTEN EXERCISES. 

2. What cost 78 hhd. of molasses, if 13 hhd. are worth 
$250? ^ws. $1600. 

3. How many yards of cloth will $144 buy, if 28 yd. cost 
$112? Ans. 36. 

4. What cost 132 acres of land, if 110 acres are worth 
$8250 ? Ans. $9900. 

5. If $100 gains $6 in a year, how much will $250 gain in 
a year? Ans, $15. 

6. If 16 horses eat 26 bundles of hay in a week, how 
many will 36 horses eat in the same time? Ans. 58.50. 

7. If T5 horses cost $9000, how many horses can be 
bought for $16200 ? Ans. 135. 

8. If there are 84 privates in each company, how many 
companies in a brigade of 3360 men ? Ans. 40. 

9. If 25 oxen eat 36 acres of grass in a month, how many 
oxen would 468 acres keep the same time ? Ans 325. 

10. If 79 men earn $395 in a week, how many men can 
earn $675 in the same time ? Ans. 135 men. 

11. How much will 34 lb. of tea cost, if 8 lb. 8 oz. of the 
same kind of tea cost $4^? Ans. $18. 

12. If 19 bu. of rye make 4 bar. of flour, how many bus!i- 
els will it require to make 19 barrels? Ans. 90ibu. 

13. How much will 28 cwt. 75 lb. of sugar cost at the rate 
of 7 cwt. 501b. for $40.50? Ans. $155.25. 

14. In what time will the cars go from Lancaster to Phil- 
adelphia, 68 miles, at the rale of 5 miles in 10 min. 45 sec. ? 

14* 
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15. If a man spends $230 in the three spring months, at 
the same rate per day how much will he spend in a year f 

Ans. $912.50. 

16. If 12 men build a wall in 24 days, how long will it 
take 60 men to build it at the same rate ? Ans. 4^ da. 

Note.— Here it is evident that the time In which 60 men do it, is to 24 
days, the time in which 12 men do it, as 12 men is to 60 men. 

17. If 28 men mow a field of grass in 12 days, how many 
men will be required to mow it in 8 days ? Ans. 42 men. 

18. What is the height of a staff which casts 41 ft. of 
shadow, if a staff 6 ft. 9 ia. high cast a shadow 13 ft. 8 in. ? 

Ans. 20ift. 

19. If 13jbu. of corn cost $6.25, what will 16|^bu. cost 
at the same price per bushel ? Ans. $7.50. 

20. If f of a barrel of flour cost ^| of an eagle, how many 
dollars will 15|- barrels cost? Ans. $91.20. 

21. If a person do a piece of work in 142 days, working 
9 hours per day, in what time will he do it, working 6| hours 
a day ? Ans. 189 J days. 

22. If 96 bushels of oats keep 42 horses 8 days, how long 
will 168 bushels keep them? Ans. 14 da. 

23. If 4 A. 120 P. of land cost $437, what will 16 A. 80 P. 
cost at a rate of $25 less an acre ? Ans. $1105.50. 

24. If It men can mow a field in 9 days, how long would 
it take to reap half of it if 5 men refuse to labor ? 

Ans. 6f days. 

25. A failed and could pay only 75 cts. on each dollar he 
owed; how much did C receive, whom he owed $1968? 

Ans. $1476. 

26. If a three-cent loaf weigh 9 ounces when flour is $6 a 
barrel, how much should it weigh when flour is $8 a barrel? 

Ans. 6f oz. 

27. A lent me $560 for 10 months ; how long should I 
lend him $800 to reciprocate the favor? Ans. 7 mo. 

28. A has grain worth $1.12^ a bushel, and B has flour 
worth $6.25 a barrel ; now if in an exchange A puts his 

grain at $1.25 a bushel, what should B charge for his flour? 
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29. Two eog-wheels, one having 28 and the other 20 cogs, 
run together ; in how many revolutions of the larger wheel 
will the smaller gain 12 revolutions? Ans, 30. 

80. A garrison of 2400 men has provisions sufficient to 
last them 20 days, at the rate of 1^ lb. a day ; how large a 
reinforcement could be received for the time if the allowance 
be reduced to 15 oz. a day ? Ans, 1440 men. 

COMPOUND PROPORTION. 

566« A Compound Proportion is a proportion in which 
one or both ratios are compound. 

5«7. Thus, {2 ; J} : : 6 : 36 and {* \f^.... {^ ; JO} 
are examples of compound proportion. 

PRIIfCIPI^ES. 

1. The 'product of the simple ratios of the first couplet 
equals the product of the simple ratios of the second couplet. 

For, the value of a compound ratio is the product of the simple ratios, 
and these are equal, since a proportion expresses the equality of ratios. 
Thus, from the second of the above proportions we have, AX i^j=AX A* 

2. The product of all the terms in the extremes equals 
the product of all the terms in the means. 

For, from the nature of proportion, we have from the proportion 
above, ^ X T'T=f\y X A ; and clearing of fractions, we have 4x7x10x18 
=5x6X12x14, which bv examination, we see is the product of the 
extremes equal to the product of the means. 

3. Any term in either extreme equals the product of the 
means divided by the product of the other terms in the ex* 
tremes. 

For, since from the proportion above we have 4x7x10x18=5x6 

X 12x14,. we will have 4= -= — r^r — i-r— , and similarly for any other 

term in either extreme. 

4. Any term in either mean equals the product of the ex- 
tremes divided by the product of the other terms in the 
means. 

For, from the above proportion, we have 4x7x10x18 = 5x6x12 
X14, hence 5= (4x7x10x18) -5- (6x12x14); and similarly for any 
other term in the means. 
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Find the term dcaoted by x in each of the following : 

1. a?: 12 : : n; ^gj . Am. 14. 

2. {^8- 12|"--^- ^^' ^^®- ^^' 

APPLICATION OF COMPOUND PROPORTION. 

5BS« Compound Proportion is used in the solution of 
problems in which the required term depends on a compound 
ratio. 

5B9« In simple proportion the unknown quantity depends 
upon the relation of one pair of similar quantities ; in com- 
pound proportion the unknown quantity depends upon two 
or more pairs of similar quantities. 

Note. — Problems in compound proportion may be solved by two or more 
simple proportions, or by analysis. 

1* If 4 men can earn $24 in 7 days, how much can 14 men 
earn in 12 days? 

Solution. — It is evident operation. 

that the sum 14 men can earn f 14 • 4 1 

in a given time is to the sum The sum : $24 — | 22 : 7 j 
that 4 men can earn in that 

time as 14 to 4, and also the xhe 8um= ^24X14X12 ^^^^^^^ 

sum that they can earn m 12 4x7 
days is to the sum that they 

can earn in 7 days as 12 is to 7 ; hence the sum tliat 14 men can 
earn in 12 days is to $24 (the sum that 4 men will earn in 7 days), aa 

14 : 4 and 12:7; hence we have the proportion, the mm : $24 1'A i o i 7 r » 

from which, by Prin. 3, we have ihe mm= — j ,or $144. 

Analysis. — ^If 4 men earn $24 in 7 da., 1 operation. 

man will earn ^ of $24, and 14 men will o 

earn ^ of $24. If 14 men earn \^ of $24 12 u 
in 7 da., in 1 day they will earn ^ of J^ of J^ x ~- X $24 =$144 
$24, and in 12 da. they will earn -V^ of J^ ^ ^ 
of $24, which, by cancelling and multiplying, equals $144. 
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Note. — The analysis may be abbreviated thus: If 4 men earn *24, 14 
men will earn ^ of $'^. II they earn it in 7 da., in 12 da. they will earn V 
of Ji^ of $24 = 1144. 

Rule. — I. Put the required quantity for the first term * nd 
the similar known quantity for the second term, and form 
ratios with each pair of similar quantities for the second 
couplet, as if the result depended upon each pair and the 
second term, 

II. Find the required term by dividing the product of the 
means by the product of the fourth terms. 

Notes. — 1. Teachers may put the unknown quantity in the fourth term 
instead of the first, if they prefer it. The method of solution will be the 
saiQie in principle, and the rule can be readily changed to correspond with it. 

*,. Pupils should be required to solve both ways, and to give the loile for 
both methods. 

WRITTEN EXERCISES. 

2. If 36 men earn $324 in 18 days, how much will 42 men 
earn in 27 days ? Ans. $567. 

8. If 58 COWS eat 29 bundles of hay in 25 days, how many 
cows will eat 35 bundles in 14 days ? Ans. 125 cows. 

4. If $600 in 4yr. 6 mo. at 6% gain $162 interest, how- 
much will $800 gain in 6 yr. 4 mo. at 8%? Ans, $405J. 

5. If 12 men in 35 days build a wall 140 rd. long, 6 ft. high, 
how many men can in 40 days build a wall of the same thick- 
ness 144 rods long, 5 ft. high ? Ans. 9 men. 

6. If 18 carpenters build a house in 45 days, working 12h. 
a day, in how many days would 36 carpenters have built it, 
working 10 h. a day ? Ans, 27 days. 

7. If 28 men dig a trench 120 rods long, 15 ft. wide, and 
12 feet deep, how many men will dig a trench 360 rods long, 

9 feet wide, and 10 feet deep ? Ans. 42 men. 

8. If 8 yd. of muslin, 1^ yd. wide, cost $1.25, what cost 

10 yd. of the same quality, 1^ yd. wide? Ans. $1.40|. 
9* If 35 horses can eat a lot of grain in 36 days, in what 

time will 3 times as much grain be consumed, if 5 horses are 
added when the grain is | eaten ? Ans. 104f da. 

10. If 32 men can build 60 rodsof w^all in 15davs, in what 
time can they build 75 rods, if 8 men leave when 40 rods 
have been built? Ans. 21f da. 
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!!• If 147 loaves of bread, weighing 6 oz. each, cost $8.10 
when flour is $T a barrel, what cost 96 loaves, of 7 oz. each, 
when flour is worth $9 a barrel? Ans. $7.93+. 

12. If 17 plank, 35 ft. long, 28 in. wide, and 6 in. thick, 
cost $68, what cost 40 plank, 32 ft. long, 25 in. wide, and 7 in. 
thick, lumber worth \ more per foot ? Arts, $182.85f . 

13. If from a dairy of 24 cows, each giving 18 qt. of milk 
daily, 10 cheeses of 60 lb. each are made in 12 weeks, how 
many cows will produce 40 cheeses of 751b. in 9 weeks, if 
they give 12 qt. each ? Ans, 240 cows. 

14. If 24 men, in 15 da. of 12 h. each, dig a trench 300 rd. 
long, 5 yd. wide, 6 ft. deep, in what time can 45 men, work- 
ing 10 h. a day, dig a trench 125 rd. long, 15 ft. wide, 8 ft. 
deep ? Ann, 5^ da. 

15. If 50 men can build 50 rods of wall in 75 days, how 
many men will be required to build 80 rods of wall f as thick 
and ^ as high in 40 days? Arts. 180 men. 

PARTITIVE PROPORTION. 

570* Partitive Proportion is the process of separating 
a number into parts which bear certain relations to each 
other. 

571. There are several cases arising from the various 
relations which may exist between the parts into which a 
number is divided. 

Note. — The method of solution is analytical, and no i*ule is given. 

CASE I. 

57!3« When one part is a number more or less than 
another. 

BIENTAI« EXERCISES. 

1. The sum of two numbers is 42, and their difference 6 ; what ate 
the numbers? 

Solution. — Since their ditference is 6, the less plus 6 equals the greater, 
which added to the less, equals twice the less, plus 6, which equals 42. If 
twice the less,+ 6 = 42, twice the less = 42 — 6, or 36, once the less = J of 
36, or 18, and the greater = 18 + 6, or 24. 

% Divide the number 45 into two such parts that one shall be 7 
less than the other. 
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S. James and Joseph each earned a certain sum of money, and 
James received $5 as a Christmas present, when together they had 
$35 ; how much had each ? 

4. Mary and Susan had each the same number of peaches, but 
Mary having ealen 5 of hers, they together had 15 left; how many had 
each at first ? 

WBITTEUr EXERCISES. 

!• William and Henry have 693 oxen; how many has 
each, if William has 57 more than Henry ? 

Solution. — ^By the conditions of the prob- operation. 

lem, Henry's number plus 57 equals Wil- H's4-57 = W8 

liam's number, which, added to Henry's o xr^a i k7 ftoq 

number, equals two liiLes Henry's number, ^ ^ 'g H's = 636 

plus 57, which equals what they both have, jj>g __ 3ig 

or 693 ; if twice Henry's number, plus 57, -yyjg _. 375 
equals 693, twice Henry's number equals 693 

minus 57, which equals 636, and once Henry's number equals i of 636, 
which is 318, etc 

2. The number of sheep and cows belonging to a drover 
equals 427, and he has 125 more sheep than cows; how 
many has he of each? Ans. Cows, 151 ; sheep, 276. 

8. The sum of two fractions is ^^, and their difference is 
^ ; required the two fractions. Ana. f^ ; rf^, 

4. Charles and William bought two houses, for which 
they paid $8976 ; but William's house cost $758 more than 
Charles's; what was the price of each ? Ans. $4109 ; $4867. 

5. Mr. Jones, by his will, divided $10000 among bis three 
sons ; to the eldest be gave $500 more than to the second, 
and to the second $1000 more than to the third ; what did 
each receive ? Ans, $4000 ; $3500 ; $2500. 

CASE II. 

S78« When one part is a number of times another f 
or a fractUnuU part of another* 

MEBTTAIi EXERCISES. 

1. Divide the number 24 into two such parts that 8 times one part 
shall equal the other. 

Solution. — By a condition of the problem, 3 times the first part equals 
the second, which added to the first, equals 4 times the first, which equals 
the number, or 24. If 4 times the first part equals 24, once the first part 
equals ^ of 24, or 6, and 3 times the first part, or the second part, equals 
8 times 6, or 18. 
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2. John has 5 times as many apples as George, and together they 
have 36 ; how many has each ? 

3. A tree was broken oft' by a high wind so that the part standing 
was i of the fallen part ; if the whole height was 60 feet, what was 
the length of the parts? 

4. The sum of three numbers is 63 ; the second is twice the first, 
and the third three times the second ; what are the numbers ? 

WRITTEN EXERCISES. 

1. A and B together have 2538 acres of land, and B has 
5 times as much as A ; how many acres has each ? 

Solution. — By the conditions, 5 times A's nnm- operation. 

ber equals B's number, which added to A's number A*84-5 A's =^2538 

equals 6 times A's number, which equals 2538 g j^Jq —. 2533 

acres ; once A's number equals i of 2538 acres, or A's ^ 423 

423 acres, and 5 times A's number, or B's number, B's = 5 A's = 2116 
equals 5 times 423 acres, or 2115 acres. 

2. The cost of a horse and harness was $328 ; and the 
horse cost T times as much as the harness ; what was the 
cost of each? Ans. Horse, $287; Harness, $41. 

3. A vessel and cargo, insured for $75,800, were lost at 
sea ; what was paid on each if the cargo was valued at ^ as 
much as the vessel ? Ans, $15160 ; $60640. 

4. A, B, and C gained by a speculation $11480, of which 
A's share was twice as much as C's, and B's 5 times as 
much as C's; how much did each gain ? 

Ans. A, $2870 ; B, $7175 ; C, $1435. 

5. A man bought two Southern plantations for $30784, 
paying f as much for one as for the other ; what did each 
cost him? Ans. $11840; $18944. 

CASE III. 

S74* TFIien a number of times one part equals a 
number of tim,es another part, 

BIENTAI« EXERCISES. 

1. The sum of two numbers is 32, and 5 times the first equals 3 
times the second ; what are the numbere? 

Solution. — Since 5 times the first equals 3 times the second, once the 
first equals § of the second, which, added to the second, equals | of the 
second, which equals 32, hence ^ of the second equals \ of 32, wMch is 4, 
and the numbera are 20 and 12. 



^ 
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2. Jane has 10 plums more than Mary, and 5 times Jane's numbet 
equals 6 times Mary's ; how many had each ? 

3. Two-thirds of John's and William's money is $60 ; and 4 times 
John's equals 5 times William's ; what amount had each ? 

4. Four-fifths of the height of a tree is 80 feet, and 7 times the 
part below the first fork equals the part above it ; what is the length 
of the two parts? 

WRITTEN EXERCISES. 

1. A and B together have $630, and 5 times A's share 
equals 4 times B's share ; how much has each ? 

Solution. — Since 5 times A's share equals operation. 

4 times B's, once A's share equals J of B's, B's4- i of B's =$630 

and adding to B's, we have | of B's, which 9 Qf jj'g __. (530 

equals what both have, or $630; hence J of \ ^e B'o ==:. 70 

B's is $70. B's is $350, and As $280. ^ 2^>s ^ 350 

A's= 280 

2. Two partners gain $7560, and 4 times the share of the 
first equals 5 times the share of the second ; required the 
share of each. Ans. $4200 ; $3360. 

3. Martin and Nelson bought 8450 acres of Michigan 
wood-land; how many did each own, if 6 times Martin's 
equal 7 times Nelson's? Ans., M% 4550 ; N's. 3900. 

4. Mr. Judson shipped to market 234 bushels of corn and 
oats; bow many bushels of each did he ship if 5 times the 
quantity of corn equaled 8 times the quantity of oats ? 

Ans, 144 bu. corn; 90 bu. oats. 

5. An Illinois farmer raises 2500 bushels of corn and 
wheat, and 4 times the quantity of corn, + 500 bushels, 
equals 2 times the quantity of wheat; what was the quan- 
tity of each ? Ans, Corn, 750 bu. ; wheat, 1750 bu. 

CASE IV. 

5T5. Wlieti a fractional part of one part equals a 
fractional part of another part* 

MEIKTAI. EXERCISES. 

1. The sum of two numbers is 16, and J of the smaller equals J of 
the greater ; required the numbers. 

SoLUTiox. — If \ of the smaller equals ^ of the greater, I of the smaller 
equals § of the greater, which, added to ^ of the greater, equals | of the 
greater, which equals 16 ; hence \ of the greater equals J of 16, or 2, the 
greater equals 10 and the smaller equals 6. 



1 
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2. The difiference between two numbers is 5, and ^ of the first equals 
I of the second; required the numbers. 

3. James bought a coat and vest for $36, and j\ of the price of the 
coat equals j of the price of the vest; what was the price of each? 

4. I have a cistern containing 165 gallons, which is filled by two 
pipes, and | of what one pours in equals f of what the other pours in; 
how much flows in through each ? 

WRITTEN EXERCISES. 

1. A and B have 210 acres of land, and J of A's share 
equals ^ of B's; how many acres has each ? 

Solution. — If i of A's share equals operation. 

f of B*8, J of A*8 equals J of f, or ^ of « a*8= 4 B*8 

B's, and f of A's equals 4 times ?^, or ^ ? ^>g __ 2 gjg 

of B's share. Then | of B's share, plus ^»g __ I 3*3 
f of B's share, which is A*s. equals -^ of 1 B's+i B's = \f^ B's = 210 

B's, which equals 210 acres ; B's equals B»g __ ^ 

98 acres, and A's equals 112 acres. j^Iq __ 112 

2. Two neighbors raised 3800 bushels of wheat, and f of 
what one raised equals ^ of what the other raised ; bow much 
did each raise ? Ans. 2000 bu.; 1800 bu. 

3. At an election the number of votes east was 510, and f 
of the votes for one candidate equaled f of the votes for an- 
other ; how many votes were cast for each ? Ans. 2T0 ; 240. 

4. In a ton of mineral rock ^ is lead and silver mixed in 
such proportions that f of the quantity of silver equals j^of 
the quantity of lead ; how many pounds of each in a ton ? 

Ans. 40^^ lb. silver; 39^ lb. lead. 

5. The combined salaries of a man and his wife, both 
teaching, amount to $2100, and f of the man's salary equals 
f of his wife's, plus $200 ; what is the salary of each ? 

Ans. $1300 ; $800. 

CASE V. 

576. TFhen the parts are to each other as two or 
more numbers. 

BIENTA1« EXERCISES. 

1. The sum of two numbers is 25, and the larger is to the smaller 
as 3 to 2; required the numbers. 

Solution. — Since the numbers are to each other as 3 to 2, if we divide 
SSinto 3 + 2, or 5 equal parts, 3 of tho&e parts, or f of 25, wm be the first 
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nnmber, 2 of those parts, or J of 25, will be the second number : ^ of 25 is 
5, and | are 3 times 5, or 15, the first number, and } are 10, the second 
number. 

2. In a school of 60 pupils there are 7 girls to every 5 boys; how 
many of eacli sex in the school ? 

3. Divide 24 peaches among three girls so that their shares maybe 
in the proportion of 1, 2, and 3. 

4. Three drovers bought 1200 head of cattle, the first paying $3 as 
often as the second paid |4 and the third $5; how many head of cat- 
tle should each receive ? 

5. Divide the number 68 into two parts which are to each other as 

Sno. — Since the numbers are to each other as J to |, or as ^ to ^, or as 
8 to 9, if we divide 68 into 8 + 9, or 17 equal parts, etc. 

6. Divide the firaction | into two parts which are to each other 
as I to f. 

7. Divide the reciprocal of 4 into two parts which shall be to each 
other as the reciprocals of 3 and 5. 

WRITTEN EXERCISES. 

1. A father divided $8704 between his two sons so that 
their shares were as T to 9 ; what was the share of each ? 

SoiiUTioN. — Since their shares were as 7 to 9, operation. 

if we divide $8704 into 7 plus 9, or 16 equal 7 i 9-_ig 

parts, 7 of these parts, or ^ of $8704, equal the 1 Qf 8704=544 
share of the first, and 9 of these parts, or -^ of JL=3808 

$8704, equal the share of the second ; ^ of $8704 V __ aqqr 

equals $544, ^V = $3808, and A = H896. ^ 

2. Two dealers bought 32149 feet of hemlock boards and 
divided them ia the proportion of 6 to T ; what quantity did 
each receive ? Ans, 14838 ft. ; 1*7311 ft. 

3. The capital of a firm amounts to $64800, and the shares 
of the two partners are to each other as 12 to 15 ; what is 
the share of each ? Ans. $28800 ; $36000. 

4. A brother and sister inherited $26106, and the brother's 
share of the property was to the sister's as f to f ; how 
much had each? Ans. $12366; $13740. 

5. Three partners divide $75280, the profits of their busi- 
ness, into three parts which are to each other as 4, 7, and 9; 

what is the profit of each ? 

Ans. $15056; $26348; $33876. 
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6. In a composition of zinc and copper consisting of 5764 
lb., the two metals are to each other as the reciprocals of 5 
and 6 ; what is the quantity of each ? 

Ans. 31441b.; 26201b. 

7. Three Kaphas farmers raised 15810 bushels of wheat; 
how many bushels did each raise if their amounts are to 
each other as 9, 10, and 12? Ans, 4590; 5100; 6120. 

8. A firm lost one year $3800 ; what is the loss of each 
of the two partners, if their shares were to each other as J 
tof ? ^ns. $1800; $2000. 

9. A speculator bought three properties for $263069; and 
the money paid for each was as the fractions |^, f , and f ; 
what was the cost of each ? 

Ans, $84504 ; $88025 ; $90540. 

10. An eccentric old schoolmaster made a will which read 
as follows: "I bequeath $4059 to my two sons in the propor- 
tion of f to ^; which amounts are respectively equal to ^ 
and \^ of the amounts I bequeath to my two daughters;" re- 
quired the share of each. Aiis, $1980 ; $2079; $2200 ; $2268. 

CONJOINED PROPORTION. 

577* Conjoined Proportion is the process of comparing 
numbers so related that each consequent is of the same kind 
as the next antecedent. 

S7S« The method of treatment is analytical and presents 
one of the best illustrations of the beautiful process of Arilh' 
metical Analysis. 

Note. — Arbitration of Exchange, which has already been treated, is. an 
application of Conjoined Proportion. 

BIENTAI. EXERCISES. 

1. If 4 oranges are worth 3 lemons, and 4 lemons cost 16 cents, 
wliat is the cost of 20 oranges ? 

SoT.UTiox.— If 4 lemons cost 16 rents, 1 lemon cost J of 16 cent-s, or 4 
cents, and 3 lemons cost 3 times 4 cents or 12 cents ; if 4 oranges cost as 
much as 3 lemons, which is 12 cents, one orange costs J of 12 cents, or 3 
cents, and 20 oranges cost 20 times 3 cents, or 60 cents. 

2. How many pigs can be obtAined for 3 cows, if 10 pigs are worth 
2 sheep, and 12 sheep are worth 2 cows? 
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3. How many oranges can you buy for 25 cents, if 4 oranges are 
worth 6 apples, and 3 apples are worth 5 cents ? 

4. If 12 sheep are worth 3 cows, and 12 cows are worth 6 horses, 
how many sheep could you exchange for 24 horses ? 

5. What will be the cost of 20 turkeys, if 2 turkeys are worth 4 
hens, and 3 hens cost $6 ? 

6. A can do twice as much in a day as B, and B can do 5 times as 
much as C; how long will it take A to do as much as C does in 20 
days? 

WRITTEN EXERCISES. 

!• How many cents will 12 oranges cost, if 6 oranges are 
worth 4 lemons, and 6 lemons are worth 2 melons, and 1 
melon is worth 10 cents? 

Solution. — If 1 melon is worth 10 cents, operation. 

2 melons are worth 2 times 10 cents, or 20 JUv4v2^10 = 32 
cents; if 6 lemons are worth 20 cents, 1 "r^eA a 
lemon is worth ^ of 20 cents, and 4 lemons 

are worth | of 20 cents; if 6 oranges are worth J of 20 cents, 1 orange 
js worth J of f of 20 cents, and 12 oranges are worth ^ of J of 20 
cents, or 32 cents. 

Solution 2d. — We will represent the operation. 

terra we wish to find by x. Now, if we ^q ^^^ _ j melon 

arrange the quantities so that each stands 2 melons - 6 lemons 

opposite its equivalent, as in the margin, 4 i^^^^g . 5 ^^^^ 

the product of the terms in the first col- ^^2 oranges - x 

umn will equal the product of the terms 10x2x4X12 

in the second column ; hence the product ^ = — - — - — - — = 32 

of the terms in the firet column, divided iXoXo 
by the product of all the terms in the 

second column, except a?, will give the value of sc. Hence the fol- 
lowing 

Rule. — I. Place the antecedents in one column and the 
consequents in another, with a hyphen between them, 

II. Divide the product of the terms in the column con- 
taining the odd term by the product of the terms in the other 
column, 

2« In a book bindery it was found 5 men do as much as 
t boys, and 7 boys do as much as 10 girls; how many girls 
will it require to do as much work as 28 men ? 

Ans. 56 girls. 

8. What is the cost of 20 lb. of Singapore pepper, if 5 lb. 
are worth 21b. cloves, and 9 lb. cloves are worth 141b. white 
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pepper, and 3 lb. white pepper are worth 10 lb. Calcutta 
ginger, and 4 lb. ginger cost 27/? Ans, $2.80. 

4. If 141b. Rio coffee costs as much as 111b. Java, and 
61b. Java as much as 71b. Laguayra, and 171b. Laguayra 
as 181b. Jamaica, and 16 lb. Jamaica as 17 lb. Manila, what 
cost 20 lb. Rio if 15 lb. Manila cost $2.40 ? Ans. $3.30. 

5. If 11 shares of United Go's of N. J. are worth 16 
shares of Norristown, and 4 shares of Norristown are 
worth 10 of Pennsylvania, and 3 of Pennsylvania are 
worth 9 of Reading; how many shares of Reading are 
worth 22 of United Go's ? Ans, 240. 

6. What will be the cost of 3 kegs of 2 d. sheathing nails 
if 2 kegs of 2 d. nails are worth 3 kegs of 4 d. nails, and 5 
kegs of 4 d. nails are worth 6 kegs of 8 d. nails, and 9 kegs 
of 8 d. nails are worth 10 kegs of 10 d. nails, and 2 kegs of 
10 d. nails are worth $6.20 ? Ans, $18.60. 

7. What will be the cost of 6 boxes of old layer raisins if 

7 boxes are worth 120 lb. new Valencia raisins, and 4 lb. new 
Valencia raisins are worth 7 lb. currants, and 11 lb. currants 
are worth 2 lb. shelled Languedoc almonds, and 6 lb. shelled 
Languedoc almonds are worth $1.98? Ans. $10.80. 

8. If 12 shillings in Boston equaled 15 shillings in Phila- 
delphia, and 45 shillings in Philadelphia equaled 28 shillings 
in Gharleston, S. G., and 14 shillings in Gharleston equaled 
24 shillings in New York, how many shillings in New York 
were equal to 72 shillings in Boston ? Ans. 96. 

9. If James earns as much in 6 months as John does in 

8 months, and John earns as much in 4 months as Jonathan 
in 7 months, and Jonathan earns as much in 5 months as 
Josiah in 6 months, how long will it take Josiah to earn as 
much as James in 18 months ? Ans, 50f months. 

10. What is the cost of 2001b. of buckwheat flour, if 900 
lb. cost as much as 11 barrels of rye flour, and 75 barrels 
of rye flour as 44 barrels Minnesota Extra, and 26 barrels 
Minnesota Extra as 37^ barrels Extra Round Hoop Ohio ; 
and 10 barrels Extra Round Hoop Ohio cost $52 ? 

Ans, $10.75j. 
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MEDIAL PROPORTION. 

S70. Medial Proportion is the process of combining 
two or more quantities of different valaes. 

580. The Mean Value is the average value of the com- 
bination. 

Note. — The subject has been called Alligation^ from alligo, I bind, a name 
suggested by the method of linking the figures with a line in solving the 
problems. 

CASE I. 

581. Cfiven, the quantity and value of ea^h, to find 
the ^nean vtUus. 

Note. — ^This case was formerly called AUigiaUm Medial. 

1. A merchant mixed 24 lb. of sugar at 10 cents a pound, 
30 lb. at 14 cents, and 26 lb. at 20 cents ; what is the aver- 
age price of the mixture ? 

Solution. — ^24 lb. at 10 cents a operation. 

pound cost 240 cents, 30 lb. at 14 j]^^ d ^ 

cents a pound cost 420 cents, 26 lb. 24 ® 10 = 240 

at 20 cents cost 520 cents ; taking gQ m^ ^4 __ 42Q 

the sum we find 80 lb. cost 1180 26® 20 = 520 

cents; hence 1 lb. cost ^ of 1180 — r^ 

cents, which is 14} cents; hence the ^" ^^^ ^^^^ 

mean value of the mixture is 14| 1 " 80)1180 -= 14|, Ans. 
cents. From this solution we derive 
the following 

Rule. — Find the sum of the values of the ingredients and 
divide it by the sum of the ingredients. 

WBITTEN EXEB€ISES. 

2. A person mixed 25 lb. of tea at 50 cents a pound, 
34 lb. at 80 cents, and 41 lb. at $1.10; what is the mean price 
or quality of the mixture ? Ans. $-844. 

8. A person mixed 18 gal. of wine at $.50, 26 gal. at $.80, 
20 gal. at $1.20, with 6 gal. of water; what was the value of 
a gallon of the mixture f Ans, $.76^. 

4. A goldsmith combined 8 oz. of gold 21 carats fine, 12 
oz. 22 carats fine, 18 oz. 20 carats fine, with 28 oz. of alloy ; 
required the fineness of the composition. Ans. 12 carats. 

5. A person mixed 12 gal. of alcohol 90% strong, 7 gal. 
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80% strong, 10 gal. Y5% strong, and 11 gal. 10% strong; 
what per cent, of alcohol in the mixture ? Ans. 79%. 

6. A drover bought 30 cows at $20 a head, 40 at $25 a 
head, 30 at $28 a bead; he sells them at a gain of 25%; what 
is the average price per head received ? Ans, $30.50. 

CASE n. 

983. Given, the mean value and the value of each 
ingredientf to find the proportional qu4intity of each, 

NoTE.-^This and the following cases were formerly called Alligation 
Alternate. 

!• A grocer wishes to mix sugars worth 5, t, 12, and 14 
cents a pound, forming a mixture worth 9 cents a pound; in 
what proportion must the sugars be mixed ? 

Solution. — If we take 1 lb. at 5 operation. Ans. 

cents for the mixture worth 9^, we 
gain on it 4^, and to gain 1 cent we 
would take ^ of a pound. If we take 1 
lb. at 14f , we will lose 5f , and to lose 
1 cent, what we have just gained, we 
would take J lb. ; iience we take J lb. at 5^ as often as J lb. at 14^, or in 
whole numbers, 20 times j, which is 5 of the first, as often as 20 times ^, 
which is 4 of the fourth. In a similar manner we find that we must take 
3 lb. at Iff as often as 2 lb. at 12^ ; hence the quantities ma/ be mixed 
in the proportion of 5, 3, 2, and 4. 

Rule. — I. Write the several prices or qualities in a column, 
and the mean price or quality of the mixture at the left. 

II. Select two quantities, the one less and the other greater 
than the average, write the reciprocal of the difference be- 
tween each quantity and the average opposite the quantity, and 
reduce these to integers by multiplying by the least common 
denominator, and proceed in the same manner until all the 
prices have been used. 

III. Add two or more proportional numbers if they stand 
opposite a given quantity ; the results will be the proportional 
numbers required. 

Notes. — ^1. When there are three quantities, compare tfie one which is 
greater or less than the average with both the others, and take the sum of 
the two numbers opposite this one. 

2. A common factor may be inserted in any couplet or omitted from it 
without changing the proportional parts ; U is thus seeti that there may be 
any number ^answers in the same proportion. 
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WBITTEM EXEBCISES. 

2. A grocer has teas worth *l, 10, 16, and 18 dimes a pound ; 
what relative quantities of each must be taken to form a mix- 
ture worth 12 dimes a pound ? Ans, 6 ; 4 ; 2 ; 5. 

8. A merchant has 4 pieces of muslin, worth 10, 14, 20, 
and 22/ a yard, respectively ; how many yards must he sell 
of each that the price may average 18/f Ans. 1 ; 1 ; 2 ; 2. 

4. How shall I combine gold 16 carats, 18 carats, and 22 
carats, to make a mixture of 20 carats fine, if I wish to mix 
equal quantities of 1st and 2d ? Ans. 1st, 1 ; 2d, 1 ; 3d, 3. 

5. What relative quantities of rice worth 12^, 18|, and 
20|^ cents a pound, must be taken to form a mixture worth 
16;^ cents a pound ? Ans. 27 ; 15 ; 15. 

6. A farmer bought pigs at $4-^ each, sheep at $5^ each, 
and calves at $6^ each; how many must he sell of each so 
that the average price may be $5 each ? Ans. 9 ; 2 ; 3. 

7. A man has a quantity of 3, 5, 25, and 50 cent piecesi 
which he wishes to exchange for 10 cent pieces; what is the 
relative number of pieces exchanged? Ans. 40 ; 15 ; 5 ; t. 

CASE III. 

583. Given, tJie mean value, the value of each in- 
gredient, and the quantity of one or more, to find the 
otfier quantities. 

I. A farmer bought 20 hens at 10 dimes each ; how many 
must he buy at 4 and 5 dimes each, so that the average 
price may be 8 dimes each ? 

Solution. — We find by operation. 

Case II. that the number at r 4 1 1 1 1 1 ^ r 4 

4 and 10 dimes are aslto2, g-lsil \ 22>-x4^-!8 

andat5and 10 as 2 to 3; (10— } J 2 3 dj I20 

\ ence, as often as we take 

1 at 4 and 2 at 5, we take 

2-1-3=5 at 10. But he bought 20, or 4 times 5, at 10 dimes, hence 

be must buy 4 times 1 or 4 at 4 dimes, and 4 times 2 or 8 at 5 dimes. 

Rule. — I. Find the proportional quantities by Case II. 

II. Divide the given quantity by the proportional quantity 

limited f and multiply each of the other proportional quanti-' 

ties by the quotient. 
15 
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WBITTSM EXSBCISIM. 

2. A merchant bought some hats for $5 each, some vesta 
for 97 each, and 48 coats for $16 each ; the average price was 
$12 ; how many vests and hats did he buy ? Ana. 16 of each. 

8. A publisher sold Mentals @ 15/, Primaries @ 10/, 
Grammars @ 30/, and 360 Spellers @ 40/ ; required the 
number of each, if the average price was 35/. Arts. 36. 

4. A merchant wishes to mix 40 lb. of sugar at 6/ ai^d 40 
at 8/, with some at 14/ and 15/, so that the mixture may 
be worth 10/; how much of the latter kinds must he take? 

Ans, 20 lb. at 14/; 32 lb. at 15/. 

5. A grocer wished to mix 15 lb. of tea at $1^ a pound, 
21 lb. at $1, with that worth 70 cents and 50 cents, so that the 
mixture may be worth 80 cents ; how much must he take of 
the 3d and 4th ? Ans, 421b. at 70/; 35 lb. at 50/. 

6. A man has some 3 ct. pieces, some 5 ct. pieces, Rome 
10 ct. pieces, and 290 fifty-cent pieces, which he exchanges 
for 25 ct. pieces; how many must he exchange of each kind ? 

Ans, 250 three-cent ; 50 five-cent ; 50 ten-cent. 

CASE IV. 

5S4« Givetif the mean value, value of each ingre^ 
dient, and entire quantity , to find the quantity of each 
ingredient, 

\. A person has a sum of money in ten-cent pieces, which 
he wishes to exchange for 3, 5, 25, and 50 cent pieces, having 
255 pieces in all ; bow many of each will he obtain ? 

Solution. — We find by operation. 

Case II. that we must have 
40 three-cent pieces as often 
as 7 fifty-cent pieces, and 
also 3 five-cent pieces as 
often as one 25-cent piece. 
Taking the sum of these we 
have 51 in all; but we 
wished 255, which is 5 

times 51, hence we must take 5 times as many of each, which gives 
respectively 200, 15, 5, and 35. 

Rule. — I. Find the proportional quantities by Case IT. 
II. Divide the required quantity by the sum of the pro- 
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portional quantities^ and multiply each proportional quan- 
tity by the quotient. 

Note. — When the sum of the proportional parts is not an exact divisor 
of the quaattty, each couplet must be multiplied by such numbers as will 
make the sum of the proportional parts a divisor of the entire quantity. 

WBITTSH SXEBCISES. 

2. A grocer wished to mix teas worth 25, 30, 44, and 
55/ a pound, making a mixture of 68 pounds, worth 85/ 
a pound ; required the quantity of each kind. 

Ans. 8; 36; 20; 4. 

3. A merchant mixed sugars worth 5, 7, 11, and 12/ a 
pound, in order to make a mixture of 66 lb. worth 8/ a 
pound; how many pounds of each did it require ? 

Ans. 24; 18; 6; 18. 

4. A man bought 100 apples for $1, some worth ^ of a 
cent, some \, some 1^, and some 2/ apiece; how many did 
he purchase of each kind ? 

Ans, 40, 1st; 10, 2d; 20, 3d; 30, 4th. 

5. A lady bought 102 yards of muslin at an average price 
of 15 ct., some at 8, some at 13, some at 18, and some at 
20 ct. a yard ; required the number of yards of each kind. 

Ans. 30; 18; 12; 42. 

6. A man has $134 in ten-cent pieces, which he wishes to 
exchange for pieces worth 3, 5, 25, and 50 cents respectively ; 
how many of each kind will it require ? 

Ans. 800, 3ct. ; 300, 5ct.; 100, 25 ct. ; 140, 50 ct. 

7. A person has some bank-notes whose denominations 
are respectively $1, |2, $5 and $20, which he wishes to ex- 
change for 62 ten-dollar notes; how many must he exchange 
of each kind ? 

Ana. 20 ones; 10 twos; 4 fives; 28 twenties. 

8. A person purchased 100 animals for $100; sheep at 
$3^ apiece, calves at $1^, and pigs at $^; how many ani- 
mals did he buy of each kind? i Sheep, 5, 10, 15. 

Ans. \ Calves, 42, 24, 6. 

( Pigs, 53, 66, 79. 

Note. — This last problem is from Hackley's Algebra, 8d example, undei 
Indeterminate Analysis. Its solution by ArVtiimQ\^&\&N^Ts ^\scl\^^. 
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PARTNERSHIP. 

585. Partnership is the association of two or more 
persons for the transaction of business. 

586* Partners are the persons associated in business, 
and are of three kinds, General, Limited^ and Special. 

587* The Capital of a firm is the money or property 
invested by the partners. The Liabilities are its debts. 

588. The Resources or Assets of a firm are its prop- 
erty of any kind, together with the amounts due it. The 
excess of resources over liabilities is called the Net GapitaL 

589* Partnership is divided into Simple and Com- 
pound Partnership for convenience of treatment. 

General Partners risk their whole property in the business; lAm' 
ited amd Special Partners risk only the amount of capital lliey agree 
to contribute. Partners whose names do not appear are sometimes 
called Silent Partners, 

SIMPLE PARTNERSHIP. 

590* In Simple Partnership the shares of the partners 
are employed for equal periods of time. 

1. A, B, and C, went into partnership ; A put in $500, 
B put in $700, and C, $800; they gained $600; what was 
each one's share of the gain ? 

Solution. — ^The entire operation. 

capital is $2000 Since jgoO ^^%%= \ =A'8 share. 

A put in $500 he furnished 70O ^Wi7 = A=B'8 share. 

,h%% or J of the capital, goo ^00 | = O's share, 
and hence should nave ^ of 

$600, or $150. B furnish- Stock = $2000 

ed ifVffV ^^ 2V of the capi- J of $600 =$150 = A's share, 

tal, and should have ijf of ^ of $600 = $210 = B's share, 

the gain, etc. | of $600 = $240 = C's share. 

Rule. — Divide the gain or loss among the partners in 
proportion to their shares of the stock. 

WRITTEN EXERCISES. 

2. A, B, and C form a partnership for shipping peaches, 
A puts ill $680, B $T20, C $600 ; they gain $600; what does 

each receive ? Am. k, Vl^^\ B, $216 ; C, $180. 
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8. Three persons enter into partnership, with $6000, of 
which A contributes ^, B ^, and C the remainder; they gain 
$1 800 ; what sum belongs to each ? 

A718. A, $900; B, $600; C, $300. 

4. Three men agree to share 60 gal. wine, A taking ^, B 
^f and C -J- ; but upon drawing ofif these parts they find thero 
is a remainder ; how should the wine be divided ? 

Ans, A, 25ffgal.; B, 19^ gal.; C, 15^^ gal. 

5. A, B, and C were partners in the coal trade ; A fur- 
nished $5000, B $7000, and C managed the business; they 
gained $2400 ; what was the share of each, if C received as 
much as both A and B ? 

Ans. A's, $500; B's, $700; C^s, $1200. 

6. Three persons engage in cotton speculation ; A con- 
tributed $6400, B $7200, and C $5400; they lose \ of theii 
stock by fire, and gained on the remainder f of cost ; what 
was the gain of each ? 

Ans. A% $2048 ; B's, $2304 ; C's, $1728. 

7. 'Squire Jones left by his will $5000 to his wife, $3500 
to his son, and $4500 to his daughter ; but upon settling his 
estate it was found to amount to only $10400; how much 
did each receive? 

Ans. Wife, $4000 ; son, $2800 ; daughter, $3600. 

8. A, B, and C go into the lumber trade with a joint capi- 
tal of $9500 ; at the end of a year it is found that A's gain is 
i$1650, B's $1500, and C's $1600 ; required each one's stock. 

Ans. A's, $3300; B's, $3000; C's, $3200. 

9. A shipping firm gained one year $4200 ; A's stock was 
$6500, B's stock $5300, and C's gain $1250; required C's 
Stock and A's and B's gain. 

Ans. A's, $1625; B's, $1325 ; C's stock, $5000. 

10. A, B, and C form a partnership for carrying on a nur- 
sery ; A contributes $800, B $600, and C 10 acres of land on 
which to establish the nursery ; their first year's profits are 
$1500, of which C receives $660 ; what are A's and B's gain, 
and the value of C's land per acre ? 

Ans. A's, $480 •, B'a, %^^iQ \ %\\^ ^^^ ^^^. 
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COMPOUND PARTNEBSHIP 

591. In Compound Partnership the capitals of the 
partners are employed for different periods of time. 

CASE I. 

502* When the projfUs and lessee are divided in 
proportion to capital and ti/me. 

1. Two persons enter into partnership and gain $328 ; A 
put in $800 for 5 mo., and B $700 for 6 mo.; what was each 
man's share of the gain ? 

Solution. — $800 for opebation. 

? * ?An}j®i. ^ ,«<l^v^«"i $800 X 6 = $4000 = A's for 1 mo. 

^Zrr . ^ ™^* ' . $700 X 6 = $4200 = B's for 1 mo. 

$7UU for o mo. equivar ■ 

lent to $4200 for 1 mo. ; *^200 = whole for 1 mo. 

hence the entire capital |f JJ = J J = A's share of capital, 

is equivalent to $8200 lH^ = |^ = B's share of capital, 

for 1 mo. The rest of $328 X It = $160, A's gain, 

the solution may be $328 X |i = $168, B's gain, 
given as in Simple Part- 
nership. 

Rule. Multiply each partner^s capital by the time it was 
employed^ and divide the gain or Iqms in proportion to these 
products. 

WBITTJSN KXEBCWKS. 

2. A, B, and engaged in partnership ; A had $500 in 
trade for 9 mo., B $800 for 8 mo*, and $1200 for T mo.; 
thej gain $488. TO; what was each one's share of the gain ? 

Ans. A's, $113.94 ; B's, $162,06 ; C's, $212.Y0. 
8* Four gentlemen rented a pasture-field for $62.40 ; the 
first put in 3 horses for f weeks, the second 4 horses for 8 
weeks, the third 2 horses for 13 weeks, and the fourth 6 
horses for 5 weeks ; what should each pay ? 

Ans. $12.60; $19.20; $15.60; $15. 

4. A, B, C, and D agree to clear a tract of woodland for 

$120 ; A worked 9 days of 10 hours each, B 15 days of 6 

hours each, 10 days of 9 hours each, and D 3 weeks 6 

hours a day ; what does each receive ? Ans, $30. 

J. Mr, Allen commenced buaiueas vj\lU ^lOOOO capital ; at 
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the end of 3 months he took in Mr. Green, with $7000 capi- 
tal, and at the end of 6 months Mr. Handy with $3000 
capital ; at the end of the year they had gained $4020 ; 
required the share of each. Ans. $2400; $1260; $360. 

6. Two persons, A and B, were in partnership 2 years ; 
A at first put in $2500 and B $3000 ; at the end of 9 mo. A 
took out $800 and B put in $500 ; they lost in 2 yr. $3825 ; 
\ihat was each one's share of the loss? 

Ans. A's, $1440; B's, $2385. 

7. Three drovers, A, B, and C, hire a pasture for $51.70 
for 5 mo.; A put in 60 cows, B 80 cows, and C 90 cows; at 
the end of 3 mo. A sells ^ of his, B ^ of his, and C ^ of his ; 
how much rent ought each to pay? 

Ans. A, $13.00; B, $18.00 ; C, $20.70. 

8. A and B went into the hardware business, A's capital 
being to B's as 5 to 7 ; at the end of 6 months A withdraws 
-I of his capital, and B ^^ of his, and during the year they 
lose $1430 ; what was each man's share of the loss ? 

Ans. A's, $585 ; B's, $845. 

9« Brown's capital was in trade 6 mo., Black's 8 mo., and 

White's 10 mo. Brown's gain was $750, Black's $1200, 

White's $800, and the whole capital, $19880 ; how much did 

each own ? Ans. $7000 ; $8400 ; $4480. 

Remark. — Find each one's gain for 1 mo., and divide the whole capital 
in that proportion. 

CASE II. 

S03« Wfien the proportion of profits or losses is fixed, 
and intei^est is allowed for the difference between each 
partner's proportion of capital and tfie amount he 
acttuMy contributes, 

1. A and B form a partnership ; A contributes $1700, and 
is to have f of the profits ; B contributes $700, and is to 
have ^ profits ; each partner is to receive or pay interest at 
the rate of 6% per annum for any excess or deficit in his pro- 
portionate share of capital. At the end of a year the profits 
are $900. How much has each gained ? 



g 
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ARITHMETIC. 
OPERATION. 




$1700 
700 


A contributed 
t of 2400 = 


$1700 
$1600 


$2400 


Excess 


$100 
.06 




Int. for 1 year 


$6.00 




J of $2400 — 
B contributed 


$800 
$700 




Deficit 


$100 



Int. for 1 year $6.00 

I of 900 = 600, and + 6 = 606, A's gain. 
J of 900 = 300, and -- 6 = 294, B's gain. 
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Solution. — Total 
capital is $2400. A 
should contribute J or 
$1600, and is entitled 
to 1 year's interest, or 
$6, on liis excess. B 
should contribute J, or 
$800, and roust pay 1 
year's interest, or $6, 
on his deficit. A 
gained 3 of $900 = 
$600, + $6 interest = 
$606. B gained i of 
$900 = $300, — $6 in- 
terest = $294. 

Rule. — I. Find the interest on the excess or deficit of 
each partner^s share of capital. If there are additions and 
withdrawals, subtract the interest 07i the former from the 
gross profits, and add the interest on the latter to the gross 
profits, 

II. Divide the profits thus obtained in the required pro- 

portions, adding or subtracting the interest due to or by each 

imrtner respectiuely, and the result will be the net gain of 

each. For the present value of each share, add to each 

partner^s original stock the net gain and the additions, and 

subtract the withdrawals. 

Note. — The interests on the excesses and deficits of capital exactly bal- 
ance each other, and will not change the profits. Thus, if one partner 
puts in $100 more than his share, the other partners must haye $100 lesa 
thun theirs. 

WRITTEN EXEBCISES. 

2. A and B form a partnership. A contributes $4000 and 
is to have f of the profits; B contributes $2000 and is to 
have ^ of the profits ; each partner is to receive or pay 
interest at the rate of 6% per annum for any excess or 
deficit in his share of capital. At the end of the first year 
the profits are $1500, and nothing is w^ithdrawn. Required 
the worth of each share. Ans A, $5000 ; B, $2500. 

a. The following year A adds, during the year, $1500 

capital, averaging May 1 ; B adds $900, averaging Sept 1. 

Profits $2400, and nothing withdrawn. Required the worth 

of each share. Ans. A, $8108; B, $4192. 

4. The following year neilbet patVnex «>.^^^ ^^^\\."^,\iw\. A. 
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withdraws living expenses, $1500, averaging July 1, and B 
$1200, averaging Sept. 1. Profits $3000. Required the 
worth of each share. Ana. A, $8603.48 ; B, $3996.52. 

5. Fourth year: on the first of the year A sells ^ of his 
share to C, who thus becomes a partner : A's proportion of 
profits to be ^; B's ^ as before ; and C's ^. A adds capital 
Jan. 1, $1800, B, averaging March I, $900, and C,' averaging 
July 1, $300. A withdraws living expenses, averaging 
July 1, $1500, B, Sept. 1, $1200, and C, Nov. 1, $400. 
Profits $4200. Required the worth of each share. 

Ans. A, $8880.21 ; B, $5075.64; C, $2744.09. 

EQUATION OF PAYMENTS. 

594. Equation of Payments is the process of finding 
the mean or equitable time for paying several sums, due at 
different times. 

595* The Term of Credit is the time a debt has to run 
until it becomes due. 

596. The Average Term of Credit is the time to 
elapse before several debts due at different times may in 
equity be paid together. 

597. The Equated Time is the date at which several 
debts due at different times may be paid in one sum. 

598. The Focal Date is the date from which we begin 
the reckoning in averaging an account. 

CASE I. 

599. To find the averaffe term of credit, when the 
terms of credit begin at the same tim,e, 

1. A owes B $150 due in 5 months, and $250 due in 3 
months ; what is the average term of credit ? 

Solution. — A credit on $150 for 5 months operation. 

18 regarded as equivalent to a credit on $1 for ] 50 x 5=750 

750 months, and a credit on $250 for 3 months 250 X 3=750 

ia equivalent to a credit on $1 for 750 months ; ^aa \T^rwQa 

and adding, we have the same as a credit on ^^ ;loOO(t5f mo. 
$1, for 1500 months; if $1 has a credit 1500 

months, $400 would have a credit of ,^^ oi AbOQ moTv^%^ ^V\^ \^ "^ 
months. Hence the 
1o* 



346 NORMAL UNION ARITHMETIC. 

Rule. — MuUiply each payment by its term of credit^ and 

divide the sum of the products by the sum of the payments; 

the quotient will be the average term of credit. 

Notes. — 1. If there are cents in any of the payments, they may be re- 
jected when less than 50, and reckoned at |1 when more than 50. The 
fraction of a day in the answer is also rejected when less than ^, and 
reckoned as 1 day if more than ^. 

2. It is objected to this rule that the interest on a certain sum not paid 
till after it is due, is more than the discount on the same sum paid an 
equal length of time before it is due. As practically, however, we gener^ 
ally reckon bank discount, which is the same as interest, the rule seems 
not really to lie open to this objection. 

3. The time may also be found by dividing the sum of the interests on the 
payments, using any rate, by the interest on the sum of the payments for 1 
month or 1 da}', according to the unit of time used in the calculation. This 
method is preferred by some accountants. 

WSITTEV BXEBCISES. 

2. Henry Smith owes Thomas Jones $6000, ^ due in 

3 mo., :^ in 4 mo., and the remainder in 6 mo. ; required the 
average term of credit. Ans. 4^ mo. 

3. I owe $1500, ^ of which is due in 2 mo., $600 in 5 mo., 
and the remainder in *J^ mo. ; required the average term of 
credit. Ans. 4|mo. 

4. A person owes $300 due in 4 mo., $400 due in 6 mo., 
$700 due in 6 mo., and $1000 due in 8 mo. ; what is the aver- 
age term of credit ? Ans, Qj\ mo. 

5. I bought merchandise April 1, 1876, as follows: $4200 
for cash ; $2800 on 4 mo., and $1400 on 6 mo. ; what is the 
equated time of payment? Ans. June 11. 

6. A gentleman bought a house, agreeing to pay ^ in 

4 mo., ^ in 9 mo., and the remainder in 1 yr. ; required the 
average term of credit. Ans. T mo. 

Kemark. — Since the result will be the same whatever the sum owed, 
we may assume $1 as the capital, and proceed as before. 

7. A merchant owes a certain sura, ^ of which is due in 
4 mo., :J in 6 mo., ^ in 12 mo., and the remainder in 8 mo. ; 
required the average term of credit. Ans. 6^ mo. 

8. A owes a sum, ^ due on January 1, ^ on May 1, ;^ on 
July 1, and the remainder on September 1; what is the 
equated time for the payment of tlie whole, estimating from 

the firBt of January ? An%.^^^ V, 
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CASE U. 

600* To find the equated time when the credits 
begin at different dates. 

I. I purchased of Stewart & Co. the following bill of 
goods : — 

Jan. 10, a bill amouQting to $700 on 2 mo. credit. 
Jan. 20, " ** $500 on 3 mo. " 

Feb. 24, *' " $800 on 3 mo. '* 

Now, if I wish to make one payment of this bill, at what 
time in equity will it become due ? 

SoiiUTiOK. — From the time opebation. 

the firat is due to the time the Mar. 10, $700 X 00 = 00000 

second is due is 41 da., and to ^p^. 20, $500x41 = 20500 

the time the third is due is May 24, $800x75=60000 
75 da.; hence, estimatmg from ^^^^ n»/^,>^^ / ^^v. , 

the time the firet is due, the 2000 )80500(40ida. 

second has a credit of 41 da., 

and the third a credit of 75 da., and the first has a credit of no days. 
We then average it as in Case I., and find the term of credit to be 
40:^ da. from March 10, the time at which the first debt is due ; hence 
the equated time of payment is April 19th. From the above we derive 
the following 

Bule.-r-I. Select the date at which the first debt becomes 
due, and multiply each debt by its term of credit reckoned 
from the date selected. 

II. Divide the sum of the products by the sum of the 
debts, and the quotient will be the average term of credit, 
estimated from the date selected. 

Note. — ^When the earliest date is not the first of the month, it is often 
more convenient to take the first of the month as the standard date. 

WRITTEN EXERCISES. 

2* Mr. Johnson sold goods to one of his customers at dif- 
ferent dates, as stated in the following bill: 

March 12, to the amount of $360 on 3 mo. credit. 
April 20, " " $500 on 5 mo. " 

May 18, " " $340 on 4 mo. " 

July 30, " " $600 on 2 mo. *' 

What is the average term of credit and also the equated time 
for the payment of this bill r* Ans. Term of credit, 83 da. 

from June \%\ cc\\i«\e^\A\x\^,'^^^v 



'^ 
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8. Purchased of a merchant, at different times, the follow- 
ing bill of goods: 

Feb. 14, to the amount of $600 on 6 mo credit. 
March 16, " " $600 on 6 mo. 

May 10, " " $600 on 6 mo. 

June 18, " " $600 on 6 mo. 

Required the equated time for the payment of the bill. 

Av8. Equated time, Oct. 15. 

4. I sold goods to Mr. Bowman at different times and 
terms of credit, as follows : 

July 16, 1862, a bill of $800 on 3 mo. credit. 
Sept. 20, " " $500 on 4 mo. *' 

Oct. 12, " " $350 on 6 mo. " 

Jan. 24, 1863, " $450 on 4 mo. " 
March 10, " " $600 on 3 mo. " 

If he gives me his note for the amount, when, in equity, 
should it begin to bear interest ? Ans. Feb. 23. 

CASE III. 

601* Wlien a debt due at some future time haa 
received partieU payments, to find wlien tJie remain^ 
der sliould be paid. 

1. A borrows $3000 to be paid in 8 mo.; 5 mo. before it 
was due he paid $800, and 2 mo. before it was due he paid 
$600 ; how long after the expiration of the 8 mo. may tb«> 
balance remain unpaid ? 

Solution. — A credit on $800 for 5 mo. is operation. 

equivalent to a credit on $1 for 4000 mo.; a ^^qq w 5=:.4000 

credit on $600 for 2rao. is equivalent to a 600 X 2= 1200 

credit on $1 for 1200 mo.; and adding, we —H— 

have a credit on $1 for 5200 mo.; lience l^"" ^200 

$1600, the sum which remains unpaid, 5200 . 

should have a credit of y^ of 5200 mo., 3600 ~" ^4°^^» 
which is 3} mo. Hence 

Rule. — Multiply each payment by the time it was paid be- 
fore it was due, and divide the sum of the products by the 
sum remaining unpaid, 

WRITTEN EXERCISES. 

2, A borrowed $2400 \o be if^aid m ^ mo.\ V mQ,Ni^\'>its^ 
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being due be paid $600, aud 3 mo. before due be paid $1200; 
at wbat time in equity sbould tbe remainder be paid ? 

Ans, In 10 mo. 

3. I lent Mr. C. $1600 for 9 mo., ^ of wbicb be paid in 5 
mo., and -^ of tbe remainder in 6 mo.; bow long, in equity, 
may tbe remainder remain unpaid f 

^718. 11 mo. after due. 

4. I borrowed of Mr. W. $400 for 3 mo., $600 for 5 mo., 
and $800 for 6 mo.; at tbe end of 4 mo. I paid bim $1200; at 
wbat time in equity sbould tbe remainder be paid ? 

Ans. *J mo. after borrowing. 

5. A milliner bougbt of Smitb & Co , a bill of $240 for 
20 days, and $560 for 30 days; at tbe end of 16 days sbe 
paid $300, and at tbe end of 24 days sbe paid $350 ; wben, in 
equity, sbould tbe balance be paid ? Ans. 5Q days. 

AVERAGING ACCOUNTS. 

602« Averaging an Account is tbe process of finding 

tbe mean or equitable time for tbe payment of tbe balance of 
tbe account. 

1. In tbe following account, required tbe balance and 
tbe time wben due : 
Dr. Hbxbt Habdt. Cb. 



1876. 








1876. 








May 10 


To merehandise, 


200 


00 


May 20 


By Cash, 


150 


00 


June 20 


(( (( 


400 


00 


July 16 


<r u 


200 


00 


Aug. 28 " " 


300 00 


Sept. 20 


<i (( 


200 


00 



OPERATION. 



Duo. 


Time. Items. 


Products. 


Due. 


Time. 


Items. 


Products. 


May 10 
June 20 
Aug. 28 


00 

41 

110 


$200 
$400 
$300 


00000 
16400 
33000 


May 20 
July 16 
|Sept. 20 


10 

67 

133 


$150 
$200 
$200 


1500 
13400 
26600 






$900 
550 

350 


49400 
41500 

7900 


79( 


)0-4-35< 


$550 
[) = 22^ 


41500 
\ da. 



Hence the balance is $350, and is due ^S da.. a.^T lA.wj V^^N3wi\. S&^^^ 
June 2d, 



i 



350 
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SoLUTioK. — Select the date of the item first due as the focal date, and 
find the time the others are due after it ; then multiplying each item by 
the corresponding time, and taking the sums of the products, we find that 
if paid on the 10th of May the Dr, items must suffer a discount of $1 for 
49400 days, and the Or. items must suffer a discount of $1 for 41500 
days. Subtracting the two sums we find that the Dr, side must sufier 
a discount of $1 for 7900 days more than the O. side, hence $350, the 
balance of the items, must suffer a discount of j^-^ of 7900 days, which 
is 2*2^ days. Hence the balance is due 23 days aftier May 10th, or June 
1st. Hence we have the following 

Rule. — I. Find when each item is due, take the earliest 
date as the focal datCj find the difference between the focal 
daie and the remaining dates, and multiply each item by the 
corresponding difference. 

II. Balance the columns of products and also the columns 
of items, and divide the former by the latter :. the quotient 
added to the focal date will give the equated time. 

III. If the two balances be on opposite sides of the account, 
the quotient obtained must be subtracted from the focal date. 

Notes. — 1. Other dates than the earliest might be selected as the focal 
date. If we reckon from the last date we have the interest instead of the 
discount. 

2. Instead of produett we may obtain ihe interest at any per cent, on each 
item, and divide the balance of interest by the interest on the balance of 
the account for one day ; the quotient will be the number of days to be 
added to or subtracted from the focal date. 



WRITTEN EXERCISES. 

2. What is the balance of the following account and when 
is it due ? Ans. Balance, $450 ; due Jan. 23d. 

Dr. Chableb Habding. Ob. 



1872. 






1872. 






Jan. 8 


To Mdse., 


$600 


Jan. 27 


Bv Cash, 
" 20 cows, 


$500 


March 5 


To Sundries, 


$400 


April 10 


$400 


April 20 


To Mdse., 


$550 


May 16 


" Sundries, 


$200 



B. What is the balance of the following account, and wheu 
is it due ? Ans. Balance, $205 ; due July 31st. 

Db. Henry T. Osborn. Cr. 



1871. 








1871. 






May 1 


To Sund. 


on 3 mo. 


$375 


July 20 


By Cash, 


$300 


May 18| " 


3 mo. 


$280 


Auff. 10 


U (( 


$250 


J June 20 " 


8 mo. 


$700 


Aug. 31 


^^ Merchandise, 


$350 


/ July 16^ 


To Cash, 




$350 


\aepl.Va\" Caah, 


$600 
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4. The following account was settled by Mr. Kready giv- 
ing his note for the balance ; required the face of the note 
and the time when interest commenced. 

Ana. Face, $476 ; Int. from March 8th. 

Dr. Benjamin Kbeadt. Gb. 



1872. 








1872. 






April 14 


ToMdse. 


on 2 mo. 


$650 


July 5 


By Cash, 


$500 


May 20 


11 u 


8 mo. 


$550 


Sept. 28 


<< (( 


$350 


June 16 


li ii 


2 mo. 


$475 


Oct. 12 


It u 


$450 


July 12 


u u 


2 mo. 


$850 


Dec. 4 


11 ti 


$250 



5. What is the balance of the following account, and if a 
note is given, when does interest begin ? 

Ans, Balance $900; Int. from Dec. 18, 1871. 
Ds. Smith, in acc't with Bbadfobd. Cb. 



1872. 






1872. 






March 19 


To Invoice, 


$900 


March 24 


BvCash, 
" Remittance. 


$800 


" 29 


" " 10 da. 


$800 


AprU 25 


$300 


April 20 


u u 


$400 


July 17 


" Cash, 


$200 


May 4 


(( (( 


$200 


Aug. 6 


(( (( 


$600 



SETTLEMENT OF ACCOUNTS. 

603. An Account Current is a written statement of the 
debit and credit items of business transactions between two 
parties. 

604. The Adjustment of an account is the determining 
of the balance due at a specified date. 

605« An account is Settled upon payment of the 
adjusted balancej or by carrying it to another account. 

In finding the cash balance, interest should be allowed on each item 
for the time between the day it is due and the day of settlement. 

Rule. — I. Find the interest on each item from the time it 
becomes due to the date of settlement, 

II. Add the interest to the item if due before the date of 

settlement J and subtract it when the item is due after the date 

of settlement. The difference of the sums of the results on 

both sides of the account will be the cash balance. 

Notes.— 1. An account may be adjusted by a\era.^xv«r \t. ^\\.^^\i^>\^\JcA 
amount of the balance from the time it becomes dvxe \.\\\ \\v^\.VKvfc q\ %fc\50v^ 
went. 
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2. In averaging an account , we find a/ what date the balance is due ; In ad- 
Juiting an account| we find what balarice is due at a specified date, 

WRITTEN EXERCISES. 

1. Required the cash balance of the following account, 
July 16, 1875, interest at 6 per cent. Ans. $200.60. 

Chablbs Pancoast, in account with Mabch & Co. 



1875 






1876 






Jan. 16, 


To Mdse. on 3 mo. 


450 00 


March 12, 


By Cash, 


200 OJ 


Feb. 24, 


" " " 3 mo. 


850 


00 


April 18, 


(( (( 


300 


0) 


April 12, 


" " " 3 mo. 


300 


00 


July 3, 


(( u 


400|00 



2. Required the cash balance of the following account, 
Aug. 8, interest 6 per cent. Ana, $150,171. 

Walteb Rosb, in account with Jambs Osborn. 



1874 






1874 






March 16, 


To Mdse., 2 mo. 


650 


00 


May 28, 


By Cash, 


500 


00 


April 20, 


" " 2 mo. 


750 


00 


July 12, 


it u 


800 


00 


May 24, 


" " 3 mo. 


875 


00 


July 20, 


It 11 


200 


00 


June 12, 


" " 3 mo. 


575,00 


Aug. 4, 


11 11 


700 


00 



ACCOUNT SALES. 

606* An Account Sales is a written statement, rendereJ 
by an agent or consignee to the consignor, of the sales of 
goods consigned, the charges, and the net proceeds. 

607. Quaranty is a charge made for securing the 
owner against the risk of non-payment, when goods are 
sold on credit. 

Expenses incurred in receiving the goods and all charges paid in cash 
are considered due the consignee when paid, but commission and after 
charges are due at the average maturity of the sales. 

An account-sales is averaged to find when the net proceeds become 
due, in order that the consignor may draw a bill of exchange to fall due 
at the equated time. Except that the date of maturity of the commis- 
sion ana guaranty must be found by first averaging the sales, the account 
is averaged like an account current, the charges being the debits and 
the sales the credits. 

1. Account sales of 400 barrels of pork received from 
Gibbs and Waterman, of Chicago, to be sold on their % and 
risk. 
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1875 




Oct. 


28 


Nov. 


11 


Nov. 


30 


Oct. 


25 


Nov. 


30 


Nov. 


18 


(( 


(( 



Sold 100 bbl. pork 
it 250 " " 
« 50 " " 



20000 lb. @ 7^ on 30 da. 
50000 " " 6^ cash 
10000 " " 6lf 



u 



400 

Charges 
To Freight and Drayage 
Storage from Oct. 25 
Commission on $5025 @2i% 
Guaranty on $1400 @ 2i% 



da. 


1400 




3000 




625 




5025 


342.50 




10.00 




113.06i 




35.00 


500 



50 



What are the Det proceeds of the above account, and when 
is it due ? Ans, $4524.44 ; Nov. 20. 

2. A commission merchant in New York received a con- 
signment from Milwaukee, Sept. 1, 1874, of 800 barrels of 
flour, paying for freight $250, and drayage $21.60. He sold 
Sept. 3, 200 barrels @ $6.50 ; Sept. 12, 150 barrels @ $t at 
30 days; Sept. 18, 250 barrels @ $6.75; Sept. 30, 200 bar- 
rels @ $7. The commission was 2J%, guaranty 2^%, and 
storage $40; required the net proceeds and the equated 
time. Ans. $4960.44; Sept. 21. 
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SECTION X. 

INVOLUTION AND EVOLUTION. 

INVOLUTION. 

608. Inyolution is the process of findiDg any power of 
a number. 

609« A Power of a number is the product arising from 
using the number several times as a factor. The number 
itself is called the first power, 

610. The Second Power of a number is the product 
obtained by using the number twice as a factor. Thus, 16 
is the second power of 4, since 4 x 4 -- 1 6. 

Oil. The Third Power of a number is the product ob- 
tained by using the number three times as a factor. Thus 
64 is the third power of 4, since 4x4x4 = 64. 

612. The Fourth Power of a number is the product ob- 
tained by using the number four times as a factor ; the Fifth 
Power t five times as a factor, etc. 

61 3« The Degree of a power is indicated by a small 
figure, called an exponent^ placed at the right and a little above 
the number. Thus, 5^ represents the 2d power of 6, 6^, the 
third power of 6, etc. 

614. The Exponent indicates how many times the num- 
ber is used as a factor. Thus, 8^ denotes that 8 is used as 
a factor three times ; that is, 8x8x8, which equals 512. 

The second power of a number is called its scftmre, because the area 
of a square equals the product of its two equal sides. The third power 
of a number is called its cvhcy because the product of the three equal 
sides of a cube gives its contents. 

PBINCIPIiES. 

1. A power of a number is obtained by using the number 
as a factor as many times as there are units in the degree. 
2. The product of any two pouoers o/ a number equals a 
power of the number denoted by the sum of tKe expoueuU. 
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For, if we multiply the cube of a number by the 4th power of the 
number, we will evidently have the number used seven times as a factor, 
or the 7th power of the number ; thus, 5* X 5*= (5 X 5 X 5) X (5x5 
X 5 X 5) ss 5^ ; and the same may be shown in any other case. 

3. A power of a number raised to any power equals a 
power of the number denoted by the product of the exponents. 

For, if we square the cube of a number, we will evidently use the 
number as a factor two times three times, OTsiz times; thus, (5')^ = 5*X 
5', which, by Prin, 2, equals 5*, and the same may be shown in any 
other case. 

Note. — By means of this principle we can abbreviate the operation of 
involution ; thus we can raise a number to the sixth power by squaring its 
cube, or to the 12th power by squaring its sixth power, or cubing its 4th 
power, etc. 

MENTAI. EXEBCISBS. 

1. The cube of 4 equals 4 used how often as a factor ? 

2. How often is 6 used as a factor in finding the 5th power of 6 ? 

3. How often is 5 used as a factor in the cube of the square of 5? 

4. What power of 6 is 6^ multiplied by 6^ ? 

5. If we multiply 7® by 7*, what power of 7 shall we have ? 

6. What power of 4 is equal to 4^ multiplied by 4* ? 

7. What power of 8 is equal to 8^ x 8« x 8*? 

8. What power of 2 is the square of the square of 2^ ? 

9. The square of a number equals 8 times that number ; what is 
the number ? 

10. What number multiplied by 6 gives J of the square of the 
number for a product ? 

11. What number multiplied by 16 gives J of the square of the 
number for a product 1 

12. What fraction multiplied by | equals f of the square of the 
fraction? 

18. Wliat number multiplied by 12 and 9 gives f of the cube of 
the number for a product ? 

WRITTEN EXERCISES. 

!• Find the square of 16. 

OFEBATION. 

SoLimoN. — To find the square of 16 we multiply 16 jg 

by iteelf and we have 256. To find the cube of 16 we jg 

would multiply 256 by 16. — r- 

*^ -^ -^ 256 

2. Square 15. Ans. 225. 6. Cube 14. Ans. 2744. 

3. Square 32. Ans. 1024. 7. Cube 35. Ans. 42875. 

4. Square 76. Ans. 5776. 8. Cube 67. Ans. 300763. 

5. Sqvare205. Ans. 4202b 9. Cube ^S^. Ans. ^A^^i.^^ 
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W 

Find the value of 
10. 452. Ans. 2025. 

Ans. 13824. 

^718. 2085136. 

AriB. f Jf . 



11. 24». 

12. 38*. 

13. (fl)^ 
U. 82x83. 

15. t4xt«. 

16. 123xl2«. 

17. (i)^X(i)3. 



Ans, 8«. 

Ans. t®« 

-4ns. 12«. 

Ans. (i)«. 



18. (12i)». Ans. 1953J. 

19. (3.8)*. Ans. 208.5136. 

20. (1.25)». Ans. 1.953125. 

21. (15.5)*. -4n«. 51720.0625. 

22. 42x4^x4*. ^ns. 4». 
28. (|)»X(|)*. Ans.i^iy. 

24. (2.5)*x(2.5)«.^ns.(2.5)i» 

25. (3.3)2 X (3.3)8. Ans. (3.3)« 



SQUAKING NUMBERS. 

615. There are Two Methods of squaring numbers, 
called the Analytic or Algebraic, and the Synthetic or Geo- 
metrical. 

616. The object of these methods is to find the law of 
forming the square, and thus prepare for corresponding 
methods of explaining Evolution. 

Note. — Teachers who prefer the geometrical method of explainiDg evo- 
lution may allow pupils to omit explainiug involution by the analytic 
method, and vice versa, 

1. Find the square of 25 analytically and synthetically. 

Analytical Sol. — ^Twenty-five 
equals 20 plus 5, or 2 tens plus 5 
units. Writing this as 20 -f 5, and 
commencing at units to square, we 
have 5 times 5 equals 5^, 5 times 20 
equals 5 X 20, 20 times 5 equal 5 X 
20, 20 times 20 equals 20^, and 
adding, we have 202+ 2 X (5 X 20) 



OPERATION. 



25 = 
25 = 



125 = 

50 =202 + 



20 + 5 
20+5 

5x20+5* 
5X20 



625 = 202 + 2 X(5 X 20)+5' 



+ 52 ; hence the square of 25 equals the square of the tens, phis twice Hie 
tens into the units, jdus the square of the units, which we find to he 625. 



Geometrical Sol. — Let the line AB rep- 
resent a length of 20 units, and BH, 5 units. 
Upon AB construct a square, the area will be 
202 = 4Q() square units. On the two sides DC 
and BC construct rectangles, each 20 units 
long and 5 broad, the area of each will be 5 
X 20 = 100 and the area of both will be 2 X 
100 = 200 square units. Now add the little 
square on CG, whose area is 52 = 25 square 
units, and the sum of the difierent areas, 400 
+ 200+25 = 625, is the area of a square 
whose side is 25, 



E 



F K 







D C 





B H 



CUBING NUMBERS. 
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Note. — When there are three figares, after completing the Becond square 
as above, we must make additions to it, as we did to the first square. When 
there are four figures, there are three additions, etc. 



WBITTEN EXERCISES. 

Square the following numbers : 



2. 


28. 


Ans. 784. 


8. 


89. 


Ans, 7921. 


8. 


34. 


Ans, 1156. 


9. 


97. 


Ans. 9409. 


4. 


39. 


Ans, 1521. 


10. 


467. 


Ans. 218089. 


5. 


46. 


Ans, 2116. 


11. 


703. 


Ans. 494209. 


6. 


57. 


Ans. 3249. 


12. 


2005. 


Ans. 4020025. 


7. 


78. 


Ans. 6084. 


13. 


4628. 


Ans. 21418384. 



017. The following principles derived from the above 
solutions are important, and should be committed to memory : 

PBI1VCIPI.ES. 

1. The square of a number of two figures, equals the 
TEN82 + 2 times tensxunits+units^. 

2. The square of a number of three figures equals hun- 

DREDS2 + 2 times HUNDREDSXTENS+TENS^-f 2(HUNDREDS+ 
tens) X UNITS + UNITS^. 

018« These principles may also be expressed in symbols. 
Let u represent units figure, t tens, h hundreds, and T 
thousands, and a period between two letters denote their 
multiplication ; then we have 

{t+uy = t^ + 2t.u+u^. 
(h+t+tiy = h^ + 2h.t+t^ + 2{7i+t).u+u^. 
(^T+h+t+u)^ = T^ + 2T.h + h^+ 2(T+h).t+t^ + 

2{T+h+t).n+u^. 

CUBING NUMBERS. 

619. There are Two Methods of cubing numbers, called 
the Analytical or Algebraic, and the Synthetic or Geometrical 
method. 

020. The object of these methods is to find the law of 
forming the cube, and thus to prepare for corresponding 
methods of explaining Evolution. 

1. Find the cube of 25 by the aiia\yl\ca\ m^vVi^^. 
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Ajialytical 3oi« — 
Squaring 26 b^ the 
method already giveD, 
we have 20» + 2X(6 
X20) + 6'. We then 
mulUjily this by 20+5. 
Five times 5' equalHS* 



2 X 8 



; 20 



25*: 



^ 20' + S X X 20' + 3 X 5' X 20 + 6' 



equals 2 X 5 x 5 X 20, or 2 X 5' X 20, five times 20' equals 5 X20'. 
We neit multiply by 20. Twen^ times B' equals 20 X S', twenty 
limes 2 X 5 X 20 equula 2 X 6 X 20», twenty timea 20» equaJs 20'. 
Taking the sum of these products and we have firsts'; nezt,(mce5' X 20 
plus twice 5' X 20 equals (Aree times 5' X 20; neit (tDiee 6 X 20" plus 
once 5 X 20* equsJs Oiree limes 6X 20', and neitwe have 20* ; hence 
25' = 20' + 3 X 5 X20' + 3x5' X20 + 5'. Therefore the cube of 
25 equals the aJ>e of Ute tent, plus tJtree timet the square of the leal tnto Iht 
unitt, pita three timet the tent into the iguare of the until, jiba the cube (^ the 

2. Find the cube of 45 by means of the cubical blocks. 
Fig. 1. Fig. 3, 




Geometkicai. SoI:. — Let A, Fig. 1, rep- 
resent a cube whose sides are 40 units, lis 
contents will be 40' = 64000. To incresse 
its dimensions by 5 units we must ndd. 1st, 
the three rectangiilur slabs, B, C, D, Fig. 2 ; 
" i, the three comer pieces, E, F, G, Fis. 3 ; 



40X5' X 3= 3000 
G'= 125 
Hence 46» = 91126 



3d, the little cube H, Fig. 4, The tfirei_ 
slabs B, C, B, are 40 units long and wide and 

6 unite thick ; hence their conlenis are 40 ' X 5 X 3 = 24000 ; the con- 
tents of the comer pieces, E, F, G, Fig. 3, whose lengtli is 40 and breadth 
and thickness 5, equal 40 X 5' X 3t=3000; and the contents of the lit- 
tle cube H, Fig. 4, equal 5» = 126 ; hence the contents of the cube rep- 
rteeated by Fig. 4 are 64000+MO«)-\-3W«>Jr'V^=^\'Vl>l. 
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Note. — When there are three fig^ures In the number, complete the second 
cube as aboye, and then make additions and complete the third in the same 
manner; or let the first cube represent the cube already found, and then 
proceed as at first. 

Cube the following numbers : 



3. 


12. 


An8. 1728. 


8. 


36. • 


Ans. 46656. 


4. 


16. 


Ans. 4096. 


9. 


42. 


Ans. 74088. 


5. 


18. 


Ans. 5832. 


10. 


66. 


Ans, 274625. 


6. 


23. 


Ans, 12I6T. 


11. 


84. 


Ans. 592704. 


7. 


34. 


Ans, 39304. 


12. 


327. 


Ans, 34965783. 



631. The following principles are important, and should 
be committed to memory : 

P1UINCIPI.ES. 

1. The cube of a number consisting of two figures equals 
tens' + 3 times tens^ x units 4- 3 times tens x units^ + 

UNITS*. 

2. T?ie cube of a number consisting of three figures 
equals HUNDEBDS* + 3 times hundbbds* Xtbnb+3 time^ 

HUNDREDS X TENS^ + TENS* + 3 timCS (HUNDREDS + TENS)* 

X UNITS + 3 times (hundreds + tens) X units^ + units* 

022* These principles may also be expressed in symbols 
as follows : 

(t+ uy = «» + Bt^.u+ Bt.u^ + u^ 

EVOLUTION. 

633. Eyolution is the process of finding a root of a 
number. 

634« A Root of a number is one of its equal factors. 
Roots are of different degrees ; as, second^ thirds etc. 

033. The Square Root, or second root, of a number is 
one of its two equal factors. Thus, 8 is the square root of 
64, since 8x8 = 64. 

636* The Oube Boot, or third root, of a number is one 
of its three equal factors. Thus, 4 is the cube root of 64, 
since 4 x 4 x 4 == 64. 
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637« The Fourth Boot, is one of the four equal factors; 
the Jiftfi root is one of the five equal factors ; etc. 

628. The Sjrmbol of Evolution is ^^ ; thus, ^u or 

\/64, denotes the square root of 64 ; -^64 denotes the cuhe 
root of 64. 

629« The Index of the root is a small figure placed in 
the angle of the symbol. The index indicates the degree 
of the root. 

Boots are also indicated by the denominator of a fractional exponent; 
thus 9* denotes ^9 ; 27^ denotes ^27, etc. 

630* The following principles of involution are given 
to enable us to determine the number of figures in the root: 

PBINCIPIiES. 

1. The square of a number contains twice as many fig- 
ures as the number itself, or twice as many, less one. 

Dem. — ^The square of 1 is 1, and the square of 9 is 1* = 1 

81, hence the square of a number consisting of one 9^ = 81 

figure is a number consisting of (me or too figures. 10^ = 100 
The square of 10, the smallest number of two figures, 99* == 9801 
is 100, the square of 99, the largest number of two 
figures, is 9801, hence the square of a number consisting of two figures 
is a number consisting of three or four figures, that is, twice two, or twice 
two less one, etc. The same may be shown for the square of a number 
consisting of any number of figures. 

2. The cuhe of a number contains three times as many 

figures as the number itself, or three times as many, less 

one or two, 

Dem. — The cube of 1 is 1, and the cube of 9 is 1* = 1 

729, hence the cube of any number consisting of one 9* ^ 729 

figure is a number consisting of one, two, or three 10* ^ 1000 
figures. The cube of 10 is 1000, a number of four 99* = 970299 
figures, the cube of 99 is 970299, a number of six 
figures, hence the cube of a number consisting of two figures contains 
four, five, or six figures, that is, three timea two, or three times two less one 
or tux). The same may be shown for the cube of a number consisting of 
any number of figures. 

EVOLUTION BY FACTORING. 
631* When the number is a perfect power and the fac- 
tors are easily found, the root of a number can be readily 
obtained by the following 
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Rule. — Resolve the number into its prime factors^ and 
for the square root form a product by taking one of every 
TWO equal factors ; for the cube root one of every three 
eqtial factors ; etc. 

WRITTEN EXERCISES. 

!• Find the square root of 144. 

Solution. — We first resolve the number into its operation. 

prime factors. Since the square root of a number is 2)144 

one of its two equal factors, we take otm of every two *owo 

equal factors and have 2 X 2 X 3=12. Hence the 2)72 

square root of 144 is 12. 2)36 



Note. — ^We have marked the factors taken with a *2)18 

1)9 
*3 



little star, and it will be well for the student to do the 3)9 

Bame in his solutions. 



Solve the following problems : 



2. 'v/2567 Ans, 16. 

8. v/44100. Ans, 210. 

4. v/32400. Ans, 180. 

6. ^13824. ^ Ans, 24. 

6. ^46656. Ans, 36. 



7. ^592704. Ans. 84. 

8. *^20t36. .4718. 12. 

9. ^1619616. Ans. 36. 

10. ^248832. Ans, 12. 

11. ^5489031744. Ans, 42. 



MENTAI. EXERCISES. 

1. The square of a number is 64 ; what is the number? 

2. J of the square of a number equals 27 ; what is the number? 
8. The square of twice a number equals 64 ; what is the number? 

4. The square of f of a number equals 100 ; what is the number? 

5. The square of twice a number is 18 more than twice the square 
ol the number ; what is the number? 

6. Twice the square of a number is 8 more than 6 times the square 
of half the number ; what is the number? 

7. Fifteen is 3 more than f of the cube of a number ; what is that 
number? 

8. f of the cube of a number is 10 more than the cube of f of the 
number ; what is the number? 

9. The square of a number divided by the number equals 8 ; what 
is that number? 

10. The square of a number divided by J of the number equals 12; 
what is the number? ♦ 

11. The cube of a number divided by the number equals 86 ; what 
is the number ? 

16 
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12. The 4th power of a number divided by the square of the num- 
ber equals 49 ; what is the number ? 

13. The square of a number divided by | of the number equals 
27 ; what is the number ? 

14. A number divided by 6 gives double the square root of the 
number ; what is tlie number ? 

15. Tlie square of a number multiplied by its square root equals 
21 ; what is the number ? 

16. J of J of the square of a number multiplied by f of J of the 
square root of a number equals 1 ; what is the number ? 

SQUARE ROOT. 

632. There are Two Methods of explaining the general 
process of extracting the square root, called the Analytic 
or Algebraic Method^ and the Synthetic or Geometrical 
Method. 

033. The Analytic Method of square root is so called 
because it analyzes the number into its elements and derives 
the process of evolution from the law of involution. 

634. The Oeometrical Method is so called because it 
makes use of a geometrical figure to explain the process of 
extracting the root. 

Note. — With young pupils who have a difficulty In understanding evolu- 
tion it will be well to drill them upon the method of doing the work, not 
requiring them to give the explanation until they are better prepared to 
understand it. 

1. Extract the square root of 1225. 

Analytical Solution. — Since operation. 

the square of a number contains t^4-2tu-\'U^=122!i (30 

twice as many figures as the number it- ^2-_3()2 900 5 

self, or twice as many less one^ the -- 

square root of 1225 will consist of f'^^ T.. pr. ^^ 

two places, and hence will consist /i^ .^'^~Z,^ , ^ 
of tens and units, and 1225 consists (2« + ^)-^ = (^^ + 6) X 5 = 32o 
of tens* + 2 X tens X units -{- units\ 

The greatest number of tens whose square is contained in 1225 is 3 tens ; 
squaring the tens and subtracting, we nave 325, which equals 2 X tens X 
units + units\ Now, since 2 X tens X units must be greater than units\ 325 
must consist principally of twice the tens into the units, hence if we divide 
by twice the tens we can ascertain the units. Twice tlie tens equals 30 X 
2 = 60 ; dividing, wfe find the units to be 5 ; now finding 2 X tens X 
units + units^j or, what is the same, 2 X t^ns -f- units, both multiplied by 
unils, which equals (60 -|-5) X 5 = 325, and subtracting, nothing remains. 
Hence the aquare root of 1225 ia Z teaos and 5 units^ or 35. 



B^UAilB RaOT. 



S68 



OPESATIOK. 



1225(30 
30» = 900 5 



Fig. 1. 








A 





Fig. 2. 




B 


D 




C 



Fig. 3. 



GEOMETKICAIi Soi^.— ' 

Let Fig. 1 represent a 
square wliich contains 
1225 square units, then ^^ ^ „^ ^^, „„ 

our object is to find the ?i><^ = ^^:. oo? ^ 
number of linear units in (oO + o) X 5 = 32o 

the edge. Since the square 

of a number consists of twice as many places as tks 
number iisdfy or twice as many less one, the square 
root of 1225 will consist of two places, and hence 
will consist of tens and units. 

The greatest number of tens whose square is con- 
tained in 1225 is 3 tens. Let A, Fig. 1, represent a 
square whose sides are 30 units, its area will be 
30*^, or 900 square units. Subtracting 900 from 
1225, we find remaining a surface containing 325 
square units. By inspection we find this surffice 
to consist principally of the two rectangles B and C, 
Fig. 2, each of which is 30 units long, and since 
they nearly complete the square, their area is 
nearly 325 units ; hence if we divide 325 by their 
length we will find their width. The length of 
both is 30 X 2 = 60; dividing 325 by 60 we find 
their width to be 5 units. Adding the length of 
the little comer square D, Fig. 3, whose sides are 
5 units, we find the entire length of the surface 
remaining after the removal of the square A, is 
60 + 5 = 65 units, and multiplying this by the 
width, we find the whole area of the remainder "" ' 

to be 65 X5=325 square units. Subtracting 325 square units from 
the square units left after subtracting 900 square units, nothing remains, 
therefore the side of the square whose area is 1225 square units is 35 
units ; hence the square root of 1225 is 35. 

Notes. — 1. When there are three figures in the operation. 

root, by the analytic method we use the formula 
for three terms ; by the geometrical method, after 
removing the first rectangles and small square, 
we have two rectangles and a small square remaining, 
which we remove as before. 

2. In practice, we determine the number of figures 
in the root by pointing off the number into periods 
of two figures each, beginning at the right; we also 

abbreviate the work by omitting ciphers and condensing the other parts, 
preserving only the trial and <r«« divisors. For illustration see solution 
in the margin. 

3. This can also be explained by building up the square instead of separat- 
ing it into its parts, for which see ManwA, 

Rule. — I. Begin at units, and separate the number into 
periods of two figures each. 

II. Find the greatest number whose square is contained 
in the left hand period, place it at the right as a quotient, 
subtract its square from the left hand period, and <Kwv.eai\*\v^ 
neai period to the remainder for a dimdead. 



10-49-76(324 
8 9 

62 140 
644 124 

2576 
2576 
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III. Double the root found and place it at the left for a 
TRIAL DIVISOR ; divide the dividend, excluding the right 
hand term, by this divisor; the quotient will be the second 
term of the root, 

IV. Annex the second term of the root to the trial divi* 
sor for the true divisor, multiply the result by the second 
term of the root, subtract the product from the dividend, and 
bring down the next period for the next dividend. 

V. Double the root now found for a second trial divi- 
sor, find the third term of the root as before, and thus pro- 
ceed until all the periods have been used. 

Notes. — 1. If the product of a true divisor by a term of the root exceeds 
the dividend, the term most be diminished by a unit. 

2. When a cipher occurs in the root, annex a cipher to the trial divisor, 
bring down the next period, and proceed as before. 

3. The square root of a common fraction is evidently tlie square root of 
each term. When these terms are not perfect squares, reduce the fraction 
to a decimal, and extract the root. When a number is not a perfect 
square, annex periods of ciphers and carry the root on to decimals. 

4. By squaring 1, .1, .01, etc., we see that the square of a 
decimal contains twice as many decimal places as the decimal, 
hence to extract the square root of a decimal, we point off 
the decimals into periods of two figures each, countif^from the 
decimal point, and proceed as in whole numbers. 



1« = 1 
.12 == .01 
.01 = .0001 



WRITTEN EXERCISES. 

Extract the square root of 

1. 256. Ans. 16. 

2. 625. Ans. 25. 
8. 729. Ans. 2t. 

4. 1296. Ans. 36. 

5. 2401. ^718. 49. 

6. 4096. Ans. 64. 1 12. 5764801. 
Find the square root of 



7. 59049. 

8. 46656. 

9. 117649. 

10. 262144. 

11. 390625. 



18. -Hi. 

17. .2209. 

18. .3136. 

19. .0729. 

20. .015625. 



Ans. \^. 
Ans. ^. 
jOins. To"* 
Ans. f^. 
Ans. .47. 
Ans. .56. 
Ans. .27. 
Ans. .125. 



Ans. 243. 
Ans. 216. 
Ans. 343. 
Ans. 512. 
Ans. 625. 
Ans. 2401. 

Ans. .256. 
Ans. 7.29. 

23. 167.9616. Ans. 12.96. 

24. 4304.6721. Ans. 65.61. 

25. 5. Ans. 2.236+. 

26. |. Ans. .81649+. 

27. ^. Ans. .37966+. 



21. .065536. 

22. 53.1441. 



APPLICATIONS OF 8QUARB ROOT. 
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APPLICATIONS OF SQUARE ROOT. 

635. The Applications of Squaxe Root to problems 
involring geometrical figares are extensive. 

G3G« The Side of a square is equal to the square root of 
its area. 

WBITTEM EXEBGISES. 

!• A man owns a farm in the form of a square which con- 
tains 10 acres ; how many rods in length or breadth is it? 

Solution. — ^The 10 acres equal 10 X 160, or 1600 sq. rd.; extracting 
the square root, we have 40 rods. 

2. A man has a square lot of land containing 1440 acres ; 
how many rods in length or breadth ? Ans, 480 rods. 

3. A man has a rectangular board 128 in. long and 32 in. 
wide, from which he makes a square table as large as possi- 
ble ; required its length. Ans, 64 in. 

4. A general trying to mass his army into a solid square 
of 80 on each side, found he lacked 500 men to complete the 
square ; how many men in his army ? Ans. 5900. 

5. A general attempting to draw his army of 9480 men 
into a square found he had 71 men over; required the num- 
ber of men in rank and file. Ans. 97. 

6. What would it cost to fence a square lot, containing 
160 acres, at the rate of $4 per rod? Ans, $2560. 

7. A general drew up his army of 27175 men in three 
equal squares, and found he had 168 over in the first, 132 in 
the second, and lacked 200 in the third ; what was the num- 
ber of men in the side of each square ? Ans, 95. 

RIGHT-ANGLED TRIANGLES. 

637. A Right- Angled Triangle is a triangle which has 
one right angle. 

638. The Base of a triangle is the 
side on which it stands ; as AB. 

639. The Perpendicular is the 

side which forms the right angle with 
the base ; as 60. 
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G40« The Hypothenuse is the side opposite the right 
angle ; as AC. 

G41« The Principles of right-angled triangles are as fol- 
lows : 

PBINCIPI«ES. 

1. The square of the hypothenuse equals the sum of the 
squares of the other two sides. 

2. Hence, the square of either side equals the square of 
the hypothenuse, diminished by the square of the other side. 

Note. — The smallest integers which can express the relation of the three 
sides of a right-angled tiiangle are 3, 4, and 5. We may have an infinite 
number of right-angled triangles with their sides in this relation. Other 
relations are 5, 12, and 13 ; 8, 15, and 17, etc. 

WBITTEN EXERCISES. 

!• The two sides of a right-angled triangle are 51 and 68 
inches respectively ; required the hypothenuse. 

Solution.— Hypothenuse=v/612-f 68*= v/7225 = 85, Ans. 

2. The hypothenuse of a right-angled triangle is 115, the 
base 92 ; what is the perpendicular? Ans. 69. 

8. A ladder 65 ft. long is placed against a house so that 
its foot is 25 ft. from the house ; how high does it reach ? 

Ans. 60 ft. 

4. A rectangular lot of land is 1080 rods long and 810 
rods broad ; what is the distance between two opposite cor- 
ners? Ans. 1350 rods. 

'5. Two vessels sail from the same port, one saik north 8 
miles an hour, the other west 4 miles an hour ; how far are 
they apart in 2 days ? Ans. 240 miles. 

6. A ladder 82 ft. long stands close against a building ; 
how far must it be drawn out at the bottom that the top 
may be lowered 2 feet? Ans. 18ft. 

7. A pole was broken 52 ft. from the bottom, and fell so 
that the end struck 39 ft. from the foot ; required the length 
of the pole. Ans. 117 ft. 

8. A ladder 130 ft. long, with its foot in the street, will 
reach on one side to a window 78 ft. high, and on the other 
to a window 50ft. high ; what is the width of the street? 

Au8. 224 ft. 
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SIMILAR FIGURES. 

G4.S. Similar Figures are those which have the same 
form. Thus, circles are similar figures ; also squares, etc. 

B43« The Principles of similar figures derived from 
geometry are as follows : 

PBINCIPIiES. 

1. The areas of all similar figures are to ea>ch other 0,8 
the squares of their like dimensions, 

2. Hence, the like dimensions of similar figures are to 
each other as the square roots of their areas, 

IFRITTEN EXERCISES. 

1. The area of a rectangle is 270 aud one side is 18 ; what 
is the area of a similar rectangle, the longer side being 24 ? 

Solution. — Since the rect- operation. 

angles are similar, their areas ^g^ of 2d : 270 : : 24^ : 18« 
are as the squares of their cor- ___ _ . ^ 

responding sides; hence we Area of 2d = '^^^^'^^^ = 480, ^tw. 
have the proportion in the mar- IS'* 

gin. Cancelling and multiply- 
ing, we have 480. 

2. There are two circular gardens, one 5 rods in diameter 
and the other 30 rods ; the second is how many times as 
large as the first? Ans. 36 times. 

3. I have a lot 20 rd. long and 16 rd. broad ; what are the 
dimensions of a similar lot 4 times as large ? Ans, 40 ; 32. 

4. The area of a circle, whose diameter is 20 feet, is 314.16 
square feet; what is the diameter of a circle whose area is 
78.54 square feet? Ans. 10ft. 

5. A farmer has a rectangular field 80 rods long and 60 
wide ; what are the dimensions of another similar field con- 
taining 13^ acres ? Ans. 53^ rd,; 40 rd. 

6. If a horse tied to a post in the centre of a field by a 
rope 1 ch. 78 li., can graze upon an acre, what length of rope 
would allow it to graze upon b^ acres ? Ans. 4 ch. 15^ li. 

7. If a pipe 1^ in. in diameter pour in a cistern 45 gal. in 
a given time, how much will a pipe 2 in. in diameter pour 
in, in the same time ? Ans. 80 ^&L 
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8« If a pipe whose diameter is 1.5 in. fill a cistern in 5 hours, 
in what time will a pipe whose diameter is 3 in. fill the same 
cistern ? Arts, \\ hours. 

SuG. — It pours in 4 times as much, and fills it in J of 5 hours. 

9. Required the distance between a 

lower corner and the opposite upper 

corner of a room 48 feet long, 20 feet 

wide, and 39 feet high. 

Ana. 65 feet. 
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CUBE ROOT. 



644. There are Two Methods of explaining the general 
process of extracting the Cube Root, called the Analytic or 
Algebraic Method, and the Synthetic or Geometrical Method, 

645. The Analytic Method of cube root is so called 
because it analyzes the number into its elements, and derives 
the process from the law of involution. 

646. The Geometrical Method of cube root is so called 
because it makes use of a cube to explain the process. 

1. Extract the cube root of 91125. 



ANAiiYTic Solution. 
— Since the cube of a 
number consists of three 
times as many places as 
the number itself, or of 
three tiynes as many less one 
or tivOy the cube root of 
91125 will consist of two 
places, or of tens and 
units, and the number 
itself will consist of tens' 
+ 3 X tens^ X units+ 3 
X tens X units' -{-units+. 

The greatest number 
of tens whose cube is 
contained in 91125 is 4 
tens. Cubing the tens 
and subtracting, we have 
27125, which equals 3 X 
tens^ X units + 3 X tens 



OPERATION. 

91125(40 
405 = 64000 6 



trial divisor, 3 X 40« =4800 

3X40X5= 600 

5«= 25 



true divisor, 5425 



27125 45 



27125 



SHOWN BY LETTERS. 



«»+ 3<« X «+ 3< X tt« + 1*» = 91125( 45 
«» = 40» = 64000 



St^Xu+StX W 


+ 


M»= 27125 


3<« X 3 X 40* 




4800 


3« Xw — 3X40 X 5 




600 


w«— 5' 


— 


25 



(3<2+ St Xu + u^)Xu = 5425 X 5 =27125 



X units+ + unit^. Now, since 3 X tens' X units is much greater than 
3 X tens X units+ + units+, 27125 consists principally of 3 times tens* X 
units; hence, if we divide by 3 times tens', we can ascertain the units. 
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3 dmei (ms' equals 3 X 40' = 4300 ; dividing by 4300, we find tlie unirt 
to be 5. We then tind 3 times ieaa X units equal to 3 X 40 X 5 = 600, 
and units' = <}'^^ 23, and adding Uiene and multiplying byuntft we have 
(3 lciij'+ 3 («ns X units + v.itUa') X uniie, whidi equals 5425 X 5 = 
27125; subtracting, notliing remains, hence the cube root of 9112S ia 45. 




OXOHETRICAI. SOLDTION. — Let OFERATIOIT. 

Pig. 1 represent the cube which O]I25f40 

contains 91125 cubic unils,thenour 40"= 64000 5 

object is to find the number of linear — 

uniw in ila edge. The number of „ ,„ ,„„ 27126 45 

terms in the root, found as before, U „ ^? b^^AA 

two. The (jrealest number of tens 3 X 40 X 6— 600 

whose cube is contained in the given — 

number is 4 tens. Let A, Fig. I, re- 5425 27125 

present a cube whose sides are 40, 

iW contenlB will be 40" = 64000. Snbtracting 64000 from 91125 we 

find a remainder of 27125 cubic units, which by removing the cube 

A from Fig. 1, leaves a solid represented by Fig. 3, 

Inspecting this solid, we perceive that the greater part of it eonsisU 
of the three rectangular slabs, B, C, and D, each of which is 40 units in 
length and breadth, hence if we divide 27125 by the sum of the areas of 
one face of each regarded as a base, we can ascertain their thickness. 
The area of a face of one slab is 40*^1600, and of the three, 3 X 1600, 
= 4800, and dividing 27125 by 4800 we have a quotient of 5, hence 
the thickness of the slab is 5 units. 

Removing the rectangular slabs, there remain three other rectangular 
solids, E, F, G, as shown in Fig. 3, each of which is 40 unlls long and 6 
units thick, hence the surface of a face of eachia 40 "jC 6=1.Qfiw5iBS>SMiiv'i», 
and of the three it is 3 X 40 X 5 = 600 aquaie UTata. 
16» 
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Finiilly removing £, F, and G, there remains onlv the little comer 
cube H, Fig. 4, whose sides are 5 units, and the surface of one of its faces 
5''=25 square units. We now take the sum of the surfaces of tlie solids 
remaining after the removal of the cube A, and multiply this by the 
common Uiickness, whicli is 5, and we have their solid contents equal to 
(4800 + 600 -f; 25) X 5 = 27125 cubic units, which, subtracted fi'om the 
number of cubic units remaining after the removal of A, leaves no re- 
mainder. Hence the cube which contains 91125 cubic units is 404" ^i 
or 45 units on a side. 

Note. — This can also be explained by building up the cube instead of 
separating it into its parts, for which see ManuaU 

G47* We will now solve a problem with three figures in 
the root, indicating the solution by means of letters, and ab- 
breviating the operation as in practice. A point like a period 
indicates the multiplication of the letters. 



SHOWN BY LETTERS. 

htu 
14348907(243 
.ASs200Ss 800WK)0 



OPERATION AS IN PRACTICE. 

14-3i8-d07(24S 

33:= 8 



S^i 2 =3X2002 3^120000 

3A.< = 3X200X40» 24000 

£2 a 402 » 1600 



145600 



0348907 



5834000 



22XS00»1200 

2X4X30= 240 

42= 16 

1456 



6348 



6824 



3(ft +0 2= 3X2402 « 172800 

3(A+0- 1^=3X240 X 3 s 2160 

u2— 32 » 9 



174969 



624907 



524907 



242X800 = 172800 

24X3X30= 2160 

32= 9 



174069 



524807 



524907 



Notes. — 1. By the geometric method, when there arc more than tmo fig- 
ures we remove the first cube, rectangular slabs and solids, and small cube, 
and we have remaining three slabs, three solids, and a small cube, as before. 

2. The method employed in actual practice is derived from the other by 
omitting ciphers, using parts of the number instead of the whole number 
each time we obtain a figure of the root, etc. It will also be seen that by 
separating the number into periods of 3 figures eachj we have the number ef 
places in the rooty the part of the number used in obtaining each figure of 
the root, etc. 

Rule. — I. Begin at units and separate the number into 
periods of three figures each, 

II. Find the greatest number whose cube is contained. in 
the left hand period, write it for the first term of the root, 
subtract its cube from the left hand period, and annex the 
next period to this remainder for a dividend, 

III . Multiply the square of the first term of the root by 300 
for a TRIAL DIVISOR ; divide the dividend by it, and the result 
will be the second term of the root, 

IV, To ^Ae trial divisor add %^ iixK\&^ tKe 'product of the 
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second term of the root by the first ternif and also ffie sqiuire 

of the second term ; their sum will be the true divisor. 

V. Multiply the true divisor by the second term of the root; 

subtract the product from the dividend, and annex the next 

period for another dividend. Square the root now found, 

multiply by 300, and find the third figure as before, and thus 

continue until all the periods have been used. 

Notes. — 1. If the product of the true divisor by the term of the root ex- 
ceeds the dividend, the root must be diminished by a unit. 

2. When a dividend will not contain a trial divisor, place a cipher in the 
root and two ciphers at the right of the trial divisor, bring down the next 
period, and proceed as before. 

3. To find the cube root of a common fraction, extract the cube root of 
both terms. When these are not perfect cubes, reduce to a decimal and 
then extract the root. 

4. By cubing 1, .1, .01, etc., we see that the cttbe of a 
decuncU contains three times as many decimal places as the 
decimal ; hence, to extract the cube root of a decimal, 
we poifit off the decimal in periods of three figures each, 
counting from the decimal point. 



13 = 1 

.13 =» .001 
.013 ^ .000001 



Find the cube 

1. 15625. 

2. 19683. 
8. 428T5. 
4. 54872. 
6. 74088. 

6. 175616. 

7. 300763. 

8. 405224. 

9. 571787. 

10. 857375. 

11. 1860867. 



'WKITTEN 

root of 

Ans. 25. 
Ans, 27. 
Ans. 35. 
Ans, 38. 
Ans, 42. 
Ans, 56. 

Ans, 67. 
Ans, T4. 
Ans, 83. 
Ans, 95. 
Ans 123. 



EXEBCISES. 

12. 2571353. 

13. 1124864. 
U. 41063625. 

16. 130323843. 

17. 389.017. 

18. 259.694072. ^ns. 6.38. 

19. 4. Ans, 1.5873+. 

20. 5. Ans, 1.7099+. 

21. 6. Ans. 1.8171+. 



Ans, 137. 
Ans, 104. 
Ans, 345. 
Ans. 507. 
Ans, If. 
Ans, 7.3. 



22. 



¥• 



Ans. .873+. 



NEW METHOD OF CUBE EOOT. 
648. The Njew Method of extracting cube root is shorter 
and more convenient than the ordinary method. The abbre- 
viation consists in obtaining the true and trial divisors by a 
law which enables us to use our previous work. 

Note.— This method seems to have been approximated by several writers, 
although I have not found any who presflit it in the form in which it ia 
here given. 
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1. Extract the cube root of 14706125. 



1st col. 
2 
4_ 

54 
8 

725 



opebation. 

2d col. 
12 . . t. d. 
256 



1456 c. D. 
16 



14-706-125(245 
^ 

16706 

5824 



1728 . . t. d. 
3625 



176425 c. D. 



882125 



882125 



Solution. — We find 
the number of figures 
in the root, and the first 
term as before. We 
write 2, tlie first term 
of the root, at the left, 
at the head of Col. 1st ; 
3 times its square, with 
two dots annexed, at the 
head of Col. 2d ; its cube 
under the first period; 
then subtract and annex 

the next period for a dividend and divide it by the number In Col. 2d, 
as a trial dwisor, for the second term of the root. 

We then take 2 times 2, the first term, and write the product 4 in Col. 
1st, under the 2, and add ; then annex the second term of the root to the 
6 in Col. 1st, making 64, and multiply 64 by 4 for a correction, 
which we write under the trial divisor; and adding the correction to the 
trial divisor, we have the complete divisor, 1456. We then multiply the 
complete divisor by 4, subtract the product from the dividend, and 
annex the next period for a new dividend. 

We then square 4, the second figure of the root, write the square under 
the complete divisor, and add the correction, the complete divisor and the 
square for the next Iriai divisor, which we find to be 1728. Dividing by 
the trial divisor, we find the next term of the root to be 5. 

We then take 2 times 4, the second term, write the product 8 under 
the 64^ add it to 64^ and annex the third term of the root to the sum, 
72, making 725, and then multiply 725 by 5, giving us 3625 for the 
next correction. We then find the complete divisor, by adding the correc- 
tion to the trial divisor; multiply the complete divisor by 5, and subtract, 
and we have no remainder. 

Note. — The correctness of this method may readily be seen by using 
letters, and following the changes Indicated in the solution. 

Rule. — ^I. Separate the number into periods of three fig- 
ures each; find the greatest number whose cube is contained 
in the first period, and write it in the root. 

II. Write the first term of the root at the head of the Ist 
Col, ; 3 times its square, with two dots annexed, at the head 
of 2d Col., and its cube under the first period ; subtract, 
and annex the next period to the remainder for a dividend ; 
divide by the number in 2d Column as a trial divisor, 
and place the quotient as the second term of the root. 

III. Add twice the first term of the root to the number in 
the first column ; annex the second term of the root, multi- 
ply the result by the second term, and write the product 
under the trial divisor for a coBiBIROTio^^ addlKe qqrreo 
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TiON to the TRIAL DIVISOR, and the result will be the com- 
plete DIVISOR ; multiply the complete divisor by the last 
term of the rooty subtract the product from the dividend^ 
and annex the next period to the result for a new dividend. 

IV. Square the last term of the root, and take the sum 
of this SQUARE, the last complete divisor, and the last cor- 
rection, annexing two- dots for a new trial divisor; 
divide the dividend by this for the next term of the root, 

V. Add twice the second term of the root to the last num- 
ber in the first column; annex the last term of the root to 
the sum, multiply the result by the last term, and write the 
product under the last trial divisor for a correction ; add 
the CORRECTION to the TRIAL DIVISOR, and the result will be 
the COMPLETE DIVISOR ; u^e this as before, and thus continue 
until all the periods have been used. 

Note. — This rule is indicated in the following formula : 

1. True Divisor = trial divisor + product. 

2. Trial Divisor = product + true divisor + square. 

Extract the cube root of 



2.»12326391. Ans. 231. 
8. 34966T83. Ans. 327. 
4. 41063625. Ans. 345. 



5. 277167808. Ans. 652. 

6. 633839.779. Ans. 85.9. 

7. 4.080659192. Ans. 1.598. 



Note. — For other methods of extracting the cube root see Brooks' $ 
JB^Tier Arithmetic. 

APPLICATIONS OF CUBE ROOT. 

640. The Applications of cabe root to problems Id- 
volving geometrical volumes, such as cubes, parallelopipe- 
dons, spheres, etc., are extensive. 

650. The Side of a cube is equal to the cube root of its 
contents. 

WBITTEN EXERCISES. 

1« What are the dimensions of a cubical chest which shall 
contain 64000 cubic feet? Ans. 40ft. 

2. Required the number of square feet in one face of a 
cubical block whose contents are 405224 cu. ft. Ans. 5476. 

3. What is the entire surface of a cube whose cubical 
contents are 91125 cubic feet? Au?^. Vi^Yb^'^i^.'^* 
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4. What is the side of a cube which shall contain as much 
as a solid 20ft. 6 in. long, 10 ft. Sin. wide, and 6ft. 9 in. 
high ? Ans. 11.4 ft.—. 

5. What is the depth of a cubical cistern which shall 
contain 200 gal. (231 cu. in.) of water? Arts. 36.9 in.— - 

6. A farmer had a cubical bin which contained 50 bush- 
els of grain ; what was its depth ? Ans, 3.962 ft.+. 

7. What would it cost to plaster the bottom and sides of 
a cubical reservoir which contains 100 barrels of water, at 
6 cents a square foot? Ans. $16.83. 

SIMILAR VOLUMES. 

651. Similax Volmnes are such as have the same shape, 
but differ in size ; as, cubes, spheres, etc. 

652. A Dimension of a volume is a length, breadth, 
height, diameter, radius, circumference, etc. 

653. The Principles of similar volumes are derived 
from geometry. 

PBINVIPIiES. , 

1. Similar volumes are to each other as the cubes of their 
like dimensions, 

2. Like dimensions of similar volumes are to each other 
as the cube roots of those volumes, 

WBITTEN EXEBCISES. 

!• A man has two balls, one 6 in. in diameter, the other 
2 in. ; the first is how many times as large as the second ? 

SoiiUTiON. — By the principle above opebation. 

we have the proportion Ist : 2d : : 6* : 2* ; 1st : 2d : : 6' : 2' 
and since the first term ec^uals the 2d lst=2dX*(|)'*=2dx3' 
term multiplied by the ratio of the 3d l8t=2dX27 
to the 4th, we have Ist term =2d term 
multiplied by the ratio of 6' to 2', 

which is 2d term X (t)S or 2d x3», or 2dx27. Hence the first 
is 27 times as large as the second. 

2. Required the relation of two cubes whose dimensions 
are 3 in. and 15 in. respectively. Ans, 2d is 125 times 1st. 

3. If a ball 3 in. in diameter weigh 9 pounds, how much 
will a hall 4 in. in diameter we\gY\l Ana. 21^ lb. 
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4. If a cubical box 4 ft. long, hold 51.43 bu. of grain, how 
much will a cubical box 6 ft. long hold ? Ans. 173.58 bu. 

5. If a haystack 12 feet in diameter contain 15 tons, what 
is the diameter of a similar stack of 120 tons ? Ans. 24 ft. 

6. If a man 5 ft. high weigh 150 lb., what is the weight of 
a man of similar build whose height is 6 ft? Ans. 259^ lb. 

7. The sun is 885680 miles in diameter, and the earth 
7912 miles; the sun is how many times as large as the 
earth? Ans. About 112^. 

8. There are two balls whose diameters are respectively 
3 in. and 4 in. ; what is the diameter of a ball whose contents 
are equal to them both ? Ans. 4.5 in. nearly. 

SuG. — Cube 3 and 4, take their sum, and then compare this with either 
of the given balls. 

HIGHER ROOTS. 

G54. Any root whose index contains only the factors 2 
or 3 can be extracted by means of the square and cube root 
according to the following principle : 

PBINCIPIiE* 

A root of a number equals a root of a root of the number ^ 
in which the product of the indices of the two latter roots 
equals the index of the former. 

Since the square of the cube of a number equals the sixth power, 
.the sixth root of a number equals the square root of the cube root of 
the number, and the same is true in any other case. 

WBITTEN EXEBCISES. 

1. Extract the sixth root of 4096. 

Solution. — To find the sixth root of 4096 we first extract the square 
root, which we find to be 64, and then find the cube root of 64, which is 
4. Hence the sixth root of 4096 is 4. 

Required the value of 

2. ^625. Ans. 5. 

8. ^729. Ans. 3. 

,A. ^20t36. Ans. 12. 

Note.— For a general xule of Evolution see BvooWb Higher Arilhrndin. 



6. v^390625. Ans. 5. 

6. ^262144. Ans. 4:. 

7. ^16717216. Ans. 4. 
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SECTION XI. 

AEITHMETICAL AND GEOMETRICAL 

SERIES. 

G55* A Series is a succession of numbers, each derived 
from the preceding by some fixed law. 

G5G. The Terms of a series are the numbers which 
compose it. The Extremes are the first and last terms; 
the Means are the terms between the extremes. 

657. An Ascending Series is one in which the terms 
increase from left to right ; a Descending Series is one in 
which the terms decrease from left to right. 

Note. — There are many different kinds of series ; the only two suitable 
for arithmetic are Arithmetical and Geometrical Series. These series are 
usuaUy called Progressions, 

ARITHMETICAL PROGRESSION. 

658. An Arithmetical Progression is a series of num- 
bers which vary by a common difference ; as 3, 5, T, 9, etc. 

650. The Gonunon Difference is the difference between 
any two consecutive terms ; thus, in the above series the 
common difference is 2. 

GGO* The Quantities considered are five, any three of 
which being given, the others may be found. 

QUANTITIES CONSIDEEED. 

1. The first term. 3. The common difference. 

2. The last term. 4. The number of terms. 

5. The sum of all the terms. 

CASE I. 

GGl* CHven, the first term, tlie common difference, 
and the number of terms, to find the last term, 

1. The first term is 3, the common difference 2, and num- 
ber of terms 10 ; required the last term. 
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Solution. — The first term is 3, the sec- operation. 

end term equals 3 plus OTice the common 2d =34-2 =5 

difference, the third term equals 3 plus 3d = 34-2x2 =7 

twice the common difference, etc.; hence 4th = 3-1-2x3 = 9 
the tenth term equals the first term plus hence 10th =34-2X9= 21. 
nine times the common difference, which 
equals 34-2x9 = 21. 

Rule. — The last term equals the first term increased by 
the common difference multiplied by the number of terms 
less one. 

Note. — ^In a descending scries we must subtract instead of adding. 

2. Given the first term 4, the common difference 3, to find 
the 12th term. Ans, 31. 

8* The first term is 3, the common difference 4 ; what is 
the 22d term ? Ans. 87. 

4. Required the 7 6th term of a descending series, the 1st 
term being 80 and common difference f. Ans, 30. 

5. A man bought 50 yards of muslin at ^ cent for the 
first yard, 1 cent for the second, 1^ for the third, and so on ; 
what did the last yard cost ? Ans. 25 cents. 

6. The amount of $100 at 5 per cent, for 1, 2, 3, etc., 
years, is respectively $105, $110, $115, etc. ; what is the 
amount for 25 years ? Ans. $225. 

CASE II. 

G6!3« Given, the last term, the common difference, 
and the nutnber of tertns, to find the first term,. 

1. Required the first term, the last term being 41, the 
number of terms 20, and the common difference 2. 

Solution. — From the rule in Case I., we operation. 
have 41=: 1st term-{- 19 times 2, hence we 41 = 1st -4-2 Xl9 
find first term =41 — 19 X 2 = 3. 1st = 41 2 X 19 = 3. 

Rule. — The first term equals the last term, diminished by 

the common difference multiplied by the number of terms 

less one. 

2. Required the first term, the last term being 95, com- 
mon difference 5, and number of terms 18. Ans. 10. 

3. A woman bought 25 yards of muslin at the rate of 25 
cents for the last yard, 24^ for the next to the last, and so 
on; what did the first yard coat? Aus.\^ ^^\>i\S!.. 
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4. A man traveled for 10 days, traveling 2^ miles farther 
each day, and on the last day he went 32^ miles ; how far 
did he travel the first day ? Ans. 10 miles. 

CASB III. 

663. Given, the first term, the last term, and the 
number of term,s, to find the cotnmon difference. 

1. What is the common difference, if the first term is 7, 
the last 799, and the number of terms 100? 

Solution. — By Case I. we have 799^7 opebation. 

+(99 times the common difference); hence the 799 = 7 -L 99 \< diff. 
common difference equals (799 — 7) -5- 99, ^^^ ^ 

which equals 8. difi'.= iffjuj — 3 

99 

Rule. — The common difference equals the difference of 
the extremes divided by the number of term^ less one. 

2. What is the common difference, if the first term is 4, 
the last 76, and the number of terms 25 ? Ayis, 3. 

3. The amount of $100 at 5% for 25 years is $225 ; what 
is the annual interest ? Ans. $5. 

4. The youngest of 11 children is 26 and the oldest 46 
years old, their ages being in arithmetical progression ; what 
is the common difference of their ages ? Ans, 2 years. 

CASE IV. 

G64. Given, the first term, tlie last term, and the 
comfnon difference, to find the number of terms* 

1. What is the number of terms, if the first term is 100, 
the last term 8, and the common difference 4 ? 

Solution. — By Case II. we have 100 = 8 operation. 

+ (No. of terms — 1) X4; from which we 100=8+ (n— 1) X 4 

have (No. of terms — 1) X 4 = 100 — 8 ; and /^ iwi = 100— R 

No. of terms — 1 = (100 - 8) -r- 4, or No. of ^ foo 1 8 

term8=(100-8)-^4 +1=24. n = — j— +1 = 24 

Rule. — The number of terms equals the difference between 
the extremes divided by the common differ ence, plus one. 

2. What is the number of terms, if the first term is 5, the 
last 391, and the common difference T ? Ans, 57. 

8* In what time will $200 at 6 per cent, simple interest 
amount to $344 ? Au^. V^y^^^s. 
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4« A laborer received 75 cents the first day, 85 cents the 
second, and so on till he received $3.75 a day ; how many 
days did he work ? Ans. 31 days. 

CASB V. 

GliS. Given, the first term, the hist term, and the 
number of terms^ to find tlie sufn of tftrC series. 

1. Qiven the first term 2, the last term 18, and the num- 
ber of terms 5, to find the sum of the terms. 

Solution. — ^To derive ihe operation. 

rule, we find by Case III. the g^^j ^ 2 + 6+10+14+18 

common diflerence to be 4- g^^^ ^ 18+14+ 10+ 6+ 2 

Writmsr the series m its natural. ■ 

and thin in an Averted orderl 2 X 8um = 20 + 20+ 20+ 20+20 

we take the sum of the two series, 2 X Sum = 20 X 5 = (2 + 18) X 5 

and we have twice the sumy equal 2+18 

to 20 taken 6 times, that is, Sum = — - — X 5 = 60 

(2 + 18) X 5; hence, the sum ^ 

equals J of (2+ 18) Xo, which 

equals 50. I^ow (2 + 18) is the sum of the extremes, and 5 is the number 

of terms; hence we have the following 

Rule. — The sum of an arithmetical series equals half the 
sum of the extremes multiplied by the number of terms. 

2. The first term equals 3, the last term 65, and number 
of terms 20 ; required the sum of the terms. Ans. 680. 

3. How far can I walk in 8 days, going 25 miles the first 
day, and increasing the rate 4 miles a day? Ans. 312 mi. 

4. A merchant paid 2 cents for the first yard of cloth, 5 
for the second, 8 for the third, etc.; how much did he pay 
for T5 yards ? A?is. $84.75. 

5. How many strokes, beginning at 1 o'clock, does the 
hammer of a clock strike in 6 hours? How many in 12 
hours? Ans. 21 ; 18. 

6. 100 apples are placed in a row 2 yards apart, the first 
being 2 yards from a basket ; how far will a boy travel, 
starting from the basket, to gather them singly into the bas- 
ket? Ans. 11 mi. 152 rd. 4 yd. 

7. A body will fall 16^^^ ft. in 1 second, 3 times as far the 
next, 5 times as far the third, etc.; how far will it fall in a 
minute f Ans. 10 ml. ^0^^^^ 
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GEOMETRICAL PROGRESSION. 

666. A Oeometrical Progression is a series of num- 
bers which vary by a oommou multiplier; as, 2, 6, 18, 54, etc. 

667« The Rate or Eatio is the common multiplier ; thus, 
in the above series, the rate is 3. 

668. In an Ascending series, the rate is greater than a 
unit ; in a Descending series, the rate is less than a unit. 

669. The Quantities considered are five, any three of 
which being given, the others may be found. 

QUANTITIES CONSIDERED. 

1. The first term, 3. The number of terms, 

2. The last term, 4. The rate, 

6. The sum of the terms. 

CASE I. 

670. Given, the first terfn, the rate, and the num^ 
ber of terms, to find the last term. 

1. The first term equals 2, the rate 3, and the number of 
terms 8 ; required the last term. 

Solution. — The 2d term equals opebation. 

2x3 ; theSd term equals 2X3 mul- 2d = 2 X 3 

tiplied by 3; or 2X3*, which is 3d = 2x3* 

the Ist term into the second power 4tjj __ 2 x 3' 

of the rate ; the 4th term equals ^ence 8th = 2 X 3» = 4374 

2 X 32 multiplied by 3, or 2X 38 
which is the 1st term into the 3a 

power of the rate ; hence the 8th term equals the first term into the 7th 
power of the rate, or 2 X 3', which equals 4374. Hence the 

Rule. — The last term equals the first term multiplied by 

the rate raised to a power one less than the number of terms. 

Note. — The table of compound interest, Art. 611, can be derived from this 
case, 1 plus the rate per cent, being the rate, 

2. The first term of a geometrical series is 3 and the rate 
2 ; what is the 10th term ? Ans, 1536. 

3. The first term of a descending series is 64, and the rate 
is ^ ; what is the 14th term ? Ans. y^. 

4. The first term of a series is 2187, the rate is ^ ; required 
the 12th term. Ans, ^. 



GEOMETRICAL PROGRESSION. 381 

5. The first term of a geometrical series is 1 and the rate 
2 ; what is the 30th term ? Ans. 5368T0912. 

6. The first term of a geometrical series is 1 and the rate 
3 ; what is the 2l8t term? Ans. 3486784401. 

7. A merchant doubles his capital ererj 4 yr.; if he begins 
with $5000, how much has he at the end of 16 jr.f 

Ans. $80000. 
8* A man bought 20 horses, agreeing to pay for them all 
as much as the last horse would cost^ at the rate of 2 cents 
for the first, 4 cents for the second, 8 cents for the third, 
etc.; what did they cost? Ans. $10485.76. 

CASS U. 

071« Given, the first term, the rate, and the last 
term or numher of terms, to find the siMn of the terms. 

1. The first term is 2, the rate is 3, and number of terms 5 ; 
required the sum of the terms. 

Solution. — ^Writing operation. 

theseries expressing the Sum =2+ 6+ 18 + 64+ 162 

sum, and then multiply- g^m ^ 3= 6+18+ 64+ 162 + 486 

ing by the rate and tak- ■: — -r j^ — 

ing the difference of tlie twice the sum = ^6 --2 

two series, we have tmce Sma= ^^V- = 242, Am. 

the mm equals 486 — 2, 2 

and the sum equals i of 

486—2, which is 242. In this solution we observe that 486 is the last 

term, multiplied by the rate, and that this is diminished by the first term, 

and the difference divided by the rate minus one ; hence we have the 

following 

Rule. — To find the sum, multiply the last term by the 

rate, subtract the first term, and divide the remainder by 

the rate diminished by unity. 

Note. — In a decreasing series we subtract the last term multiplied by 
the rate from the first term, and divide by 1 minus the rate. 

2. The first term is 4, the rate 5, and the last term 500 ; 
required th^ sum of the terms. Ans. 624. 

8. The first term of a decreasing series is 64, the rate ^, 
the last term 2 ; what is the sum ? Ans. 126. 

4. The first term of a decreasing series is 243, the rate ^; 
what is the sum of 5 terms ? Ans, 363. 

5* A man bought 12 yards of cloth, giving I cciivtCat IVva 
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first jard, 3 cents for the second, 9 cents for the third, etc. ; 
how much did it cost? Ans, $2657.20. 

6. A mother gave her daughter 1 cent at birth, doubling 
it on each succeeding birthday ; how much was the daughter 
worth when she became 21 yr. of age? Ans. $20971.51. 

7. A lady thinking $1^ a yard too much for a silk dress 
containing 15 yards, agreed to pay 1 cent for the first yard, 
3 cents for the second, etc. ; which price was the greater and 
how much ? An8, 2d, $71722.03 more. 

8. A man wishing to buy a horse, refused to give $250, 
but agreed to pay 1 / for the 1st nail in his shoes, 2 / for 
the 2d, 4 / for the third, etc. ; what did the horse cost, there 
being 32 nails in his shoes? Ans, $42949672.95 

INFINITE SERIES. 

672. An Infinite Series is a series in which the num- 
ber of terms is infinite. 

673« In a descending series of an infinite number of 
terms, the last term becomes so small that it may be consid- 
ered zero ; hence the above rule becomes 

Rule. — The sum of an infinite series equals the first term, 
divided by a unit minus the rate, 

1. What is the sum of the infinite series 1, ^, I, ^, etc. 

Solution. — In this series the firet opebation. 

term is 1, and the rate i, and the last i ^ 

term is regarded as zero ; hence we have Sum = • ^=t^ 2, Ans. 

the sum of the series equal to 1 divided ^ a 2 

by 1 — i or 1 -A- J, which is 2. 

2. Sum of the infinite series ^, J, J, -j^, etc. ? Ans. 1. 
8. Sum of the infinite series \, ^, -^^ ^, etc. ? Arts. ^. 

4. Sum of the infinite series \, ^, y^^, •^, etc. ? Ans, ^, 

5. A ball falls 8 ft. to the floor and bounds back 4 ft., then 
falling bounds back 2 ft., and so on ; how far will it move 
before coming to rest ? Ans, 24 feet. 

6. A hound and fox, 10 rods apart, run so that when the 
hound runs 10 rods the fox runs 1 rod, etc.; how far will 
the houDd run to catch the fox? Ans. 11^ roda 
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SECTION XII. 

HIGHER PERCENTAGE 

ANNUITIES. 

074. An Annuity is a sum of money to be paid annu- 
ally, or at some other regular interval of time. 

673. An Annuity Certain begins and ends at fixed 
times. A Perpetuity is an annuity which continues for ever. 

676. A Contingent Annuity begins or ends with some 
uncertain event, such as the birth or death of one or more 
persons. 

©77. An Immediate Annuity begins immediately. A 
Deferred Annuity ^ or Annuity in Reversion, begins at some 
future time. 

678. The Forborne, or Final Value, is the sum of the 

amounts of all the payments on interest from the time each 
is due to the end of the annuity. 

67d. The Present Value is such a sum as put at inter- 
est for the given time and rate, will amount to the final 
value. 

680. Annuities are estimated at both simple and com- 
pound interest. We will give two cases under each. 

Notes. — 1. An Annuity is a periodical Income. Sucli incomes may be 
secured by the payment of a certain sum of money. They may be obtained 
of JW/6t Companies. It is a popular form of investment in the National 
Debt of England. 

2. Tlie advantage of such an investment is that a larger rate of interest 
Is received, since the capital invested is not to be returned. An old person 
may receive a very high rate on such an investment. 

ANNUITIES AT SIMPLE INTEEEST. 

CASE I. 

681« To find the amount^ or final value of an an^ 
nutty at simple interest. 

!• What will be the amount, or final value of an annuity 
of $2j00 in 5 years, at 6 per cent. ? 



► 
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SoLTjnox. — If left unpaid until opebation. 

^M,^?^ ^Ic^J^^i^^ ^?** payment Last term =$200+ 12 X 4=$248 
will be $200 without mterest, the $200 4- $248 

4tli payment will have become $200 Sum = -^ X6=$1120 

plus the interest for one year, which * 

is $212 ; the 8d payment will have 

become $200 plus the interest for 2 yr., which is $224 ; the 2d payment 
$236, the 1st payment, $248, and the sum of these payments will be the 
final value or amount, which we find is $1120. These sums form an 
arithmetical series, of which the first term is the annuity, $200, the com- 
mon difference is the interest for 1 year, the number of terms is the time 
in years, and the sum of tlie terms is the final value. Hence we have 
the foUovring 

Rule. — Take the annuity for the first term, the interest 

for 1 year for the common difference, and the tim^ for the 

number of terms; find the last term and then the sum, of 

the terms; this sum will be the final value. 

Note. — When the payments are made semi-annually, quarterly, etc., 
the number of such periods will be the number of terms, and the interest 
for such time will be the common difference. 

WBITTEN EXEBCISES. 

2. An annuitj of $400 was unpaid for 7 jr. ; what wag 
then due, interest at 6^ f Ans. $3304. 

8. An annuity of $600 was unpaid for 5 yr. ; what was 
then due, interest at 4 per cent. ? Ans. $3240. 

4. What is the final value of an annuity of $680 for 8 yr., 
at 5 per cent. ? Ans, $5452. 

5. A bought a bouse for $4000 and agreed to pay $500 
annually ; now if he neglects to pay what is due yearly, 
what will bo the sum due at the end of 8 yr., interest 6 % ? 

Ans. $4840. 

CASE n 

6S2. To find the present valtie of an annuity at 
simple interest. 

1. What is the present value of an annuity of $200 for 
4 yr., at 6 per cent. ? 

SoiiUTiON. — Since the present worth operation. 

of an annuity is the present worth of Final value = $872 

the final value, we first find the final $872 * 1.24 — $703.224- 
value by Case I., and then find the pres- 
ent worth of this by Art. 496. The 

final value we find is $872, and the present value of $872 is $703.22. 
Hence we have the following 
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Rtde. — Find the final value of the annuity by Case L^ 
and then find the present worth of that sum, 

WBITTEN £X£BGISES. 

2. What must I pay for an annuity of $400 for 6 yr., at 5 
per cent. ? Ans, $20T6.92. 

8. What is the present value of an annuity of $800 for 
10 yr., at 6 per cent. ? Ans, $6350. 

4. I have an annuity of $760 to run 12 yr., at 8% ; what 
is its present value ? Ans. $6612.24. 

5. A rented his house for $80 a quarter ; what sum paid 

at the beginning of the year would pay it, interest at 8 per 

cent. ? Ans. $305.19. 

Note.— Since the amounts form an arithmetical series, the time, rate, and 
yearly payment may be found by the different cases under Arithmetical 
rro^^ression, and It is therefore unnecessary to treat them separately here. 

ANNUITIES AT COMPOUND INTEBEST. 

683« Annuities are usually reckoned at compound inter- 
est instead of simple interest. 

CASE I. 

684* To find tlie final value of an annuity certain at 
compound interest* 

1. What is the final value of an annuity of $300 for 4 yr., 

at 6% f 

Solution. — ^At 6% $1 gives an opeeatioit. 

annual income of $.06, hence to give ^qq _i_ . 06 = $5000 

an income of $300 it will require as oma'7^ n t * ^ ^i 

many times $1 as .06 is contained ^-262477, Com. Int. of $1 

times in 300, which is $5000 ; and °^^ 

if the annuity remains unpaid for 4 $1312.385 

yr. at 6%, the amount due will be 

the compound interest of |5000 for 4yr. at6^, which we find is 

$1312.39. Hence the following 

Rule. — Divide the annuity by the rate^ and find the com- 
pound interest of the quotient for the given time and rate. 

Notes. — 1. Use the table, Art. 611, for finding the compound Interest. 

2. An annuity at compound interest is really a geometrical progression, 
the periodical payment being the^rs^ tenuj 1 plus the rate per cent., the 
ratCf and the final value the sum of the series. The examples under this 
case could therefore be solved by Case II., in Geometrical Progression, but 
much work is saved by using the table of coixivc>M'^^Vxv\.«c«ik\., 

17 
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irniTTEN EXERCISES. 

2. What is duo nic on aa anauity of $250, unpaid for 6 jr. 
at 6 per cent. ? Ans. $1700.48. 

8. What is the final Talue of an annuity of $360 for 7 yr., 
at 6 per cent. ? Ana. $3021.78. 

4. Mr. B pays $40 a year for cigars ; how much moro 
would he be worth at the end of 20 years, by investing this 
sum at 8 per cent, compound interest ? Ans. $1830.48. 

5. Mr. A put $120 in a savings bank on the day his daugh- 
ter was 10 years old, and the same sum ou each subsequent 
birthday; what will the daughter be worth when 21 years 
old, compound interest 6 per cent. ? Ans. $1796.60. 

CASE U. 

6S3« To find the present value of an annuity cev" 
tain at compound interest. 

1. What is the present value of an annuity of $300 for 4 

yr., at 6 per cent. ? 

Solution. — Tlie final value operation. 

of ih is ann uity, as found in Case pinal value = $1 31 2.39 

1., IS $1312.39, and the present $] 312.39 -r- $1.262477 = $1039.63 
worth of this sum is tlie present 
worth rc«]uired. The com- 

I)ouinl amount of $1 for the given rate and time, as given in the table, 
Art. 511, is 1.262477, hence the present worth of the sum is $1, and the 
present worth of ^1312.39 is as many times-$l as $1.262477 is contained 
times in $1312.38, which is $1039.53. Hence the following 

Rule. — Find the final value as in the preceding case, and 
divide this sum by the amount of $1 at compound interest 
for the given rate and time. 

WBITT£N EX£B€I8ES. 

2. What must I pay for an annuity of $600, running 8yr., 
at 6% comp. int.? Ans. $3725.88. 

8. Find the present value of an annuity of $480 running 
lOyr., at 8% comp. int. Ans. $3220.84. 

4. A can rent his house for $450, payable at the begin- 
ning of the year, or $120 payable quarterly; which is the 
more profitable, money worth 8 per cent. ? 

Ans, 2d, $6.93. 
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5. B bought a house for $6000 down, or equal install- 
ments of $1200 a year, for 6 yr. ; which is the better for B, 
money being worth 6 per cent. ? Ans. 2d, $99.21. 

Note. — For a fuller discussion of Annuities see Brooks* 9 Higher Arith- 
metie, 

INSURANCE. 

686. Insurance is a contract of indemnity for loss or 
damage within a given time. It is of two kinds : Property 
Insurance and Personal Insurance. 

687. Property Insurance is security against loss by 
fire or transportion. Insuring anything is called ** taking a 
risk." 

688. Property Insurance is of two kinds: Fire Insur- 
ance and Marine Insurance. 

689. Fire Insurance is security against loss by fire ; 
Marine Insurance is security against loss by navigation. 

090. The Insurer or Underwriter is the party or com- 
pany taking the risk. The Insured or Assured is the party 
protected. 

691. The Policy is the written agreement or contract 
between the insurers and the insured. 

692. The Premium is the sum charged for insurance ; 
it is a certain rate per cent, of the amount insured. 

693« The Sum Covered by insurance is the amount in- 
sured on a property. 

694. The Base is the amount insured on a property. 
The Rate varies with the risk. 

The Bale of insurance is quoted as so many cents on the $100, or, as 
so mucli per cent. Policies are renewed annually or at stated periods, 
and the premium is paid in advance. Kisks are usually raijed per 
annum. The rate for more than 1 yr. is determined by the following 
table: 

The rate for 2 yr. is 1} times the annual rate. 

i( u ti on « 2 ^* ** ** ** 

U it ti A (t (( 21- *^ " *' « 

(( It it K it « 3 « « « « 

(( ti tt rr u u ^1 tt (( it u 
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Insurance is generally done by stock companies. When an individual 
takes a risk, it is callea an " out-door*' business. A Mutual Insurance 
Company is one in which the profits and losses are shared by those who 
are insured. 

To prevent fraud, companies will seldom insure the full value of 
property. In cases of loss, the underwriters may either replace the prop- 
erty insured, or pay its value. Only the amount of actual loss can be 
recovered ; and often claims are adjusted for a part of the amount 
insured. 

695. Short Rate Tables are tables prepared for reck- 
oning the insurance when the time is less than one year. 

The rate in short periods is quoted per annum, and the actual rate for 
a sliort period is given in the table. Such a table is given in the appen- 
dix, and is used in solving some of the problems in Cases I. and lY. 

69tt. Perpetual Policies are sometimes issued, the rate 
being usually equal to that of ten annual premiums. 

In Perpetual Policies the premium is considered merely a deposit with 
the Insurance Company ; for at any time, at the instance of either party, 
the policy may be cancelled, and 90^ of the premium or deposit must 
be returned to the policy holder. 

697. The Quantities considered are : 1. The Amount 
Insured; 2. The Rate of Insurance ; 3. The Premium; 4. 
The Valuation of Property, 

CASE I. 

69S. Given, the amount insured and the rate, to 
find tJie premiufn. 

1. I insured my house for $5680 at 1^% ; required the 
amount of the premium. 

OPERATION. 

Solution. — The premium on $5680 at 1J%, is .01 J $5680 
times $5680, which we find to be $85.20. ^ 01 J 

$85.20 
Rule. — Multiply the amount insured by the rate, to find 
the premium, 

WBITTEN EXEBCISES. 

2. A insured his store valued at $8500, for $6500, at 1^%; 
required the amount of the premium. Ans, $97.50. 

3. What is the premium for an insurance of $7500 on a 
house and furniture for 5 yr., at 3^% ? Ans, $243.75. 

4:s Insured my house for $3000, furniture for $1500, and 
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library for $T50, at !{%, the policy costing $1.25 ; what is 
the cost of insuring ? Ans, $66.87^. 

5. What is the premium on a $9t5 policy, dated April 
18th, 18tt, and expiring Sept. 30th, 18tt, annual rate on the 
risk being ^% ? Ans. $3.41. 

6. On a vessel there was a fire insurance of $75000 at |%, 
and a marine insurance of ^ as much on the cargo, at 1^%; 
in a storm J of the cargo was thrown over, and the vessel 
was afterward destroyed by fire ; what was the actual loss 
to the underwriters ? Ans. $80406.25. 

7. A store in Boston worth $10000 and a stock of goods 
worth $15000 were insured for 75% of their value, at f% ; 
what was the loss to the owners, and what the loss of the 
company, if they were entirely consumed in the fire of '73? 

Ans. Owner, $6390.62^; Co., $18609.37^. 

8. Mr. Levan orders insurance as follows : $2500 on wool 
storage for 1 mo., $2500 on do. for 2 mo., $2500 on do. for 3 
mo., and $2500 on do. for 4 mo., all in same warehouse, the 
annual rate being $.85 on the hundred dollars ; also at the 
same time orders a policy for $2500 on his frame dwelling for 
3 yr., annual rate ^%. For what must he draw his check to 
the insurance agent ? Ans. $54.50. 

9. Mr. Smy the takes out an insurance of $18000 fori mo., on 

cotton stored in a warehouse, rated at 1% per annum ; at the 

expiration of this time, not having sold, he has the policies 

renewed for 1 mo. longer ; how much would he have saved 

by taking out the insurance for 2 mo., at first? Ans. $18. 

Note. — The rates in problems 5, 8, and 9 are found by the table in 
Appendix. 

CASE II. 

699« Given, the rate and the premium or value of 
the property, to find the amount insured. 

1. A man paid $122.50 to insure a house, at 1|% ; what 
was the value of the house ? 

SoiiUTiON. — At a premium of 1J%, .Olf times operation. 

the amount insured equals the premium, which is S122 50 

$122.50 ; hence the amount msured equals $122.50 ^^' = $7000, 

^.01i> or $7000. -^^X 
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Rule. — Divide the premium by the raiey to find the 
amount insured. 

Note — To find what amount must be insured to cover the premium in 
cose of loss, we divide Vie veduation of the property by 1 mmt» the rate, 

WBITTEN EXERCISES. 

2. I paid $50.12^ to insure the transportation of goods at 
2^%; what sum was covered on the goods ? Ans. $2325. 

3. The premium for insuring 4 of the value of a house, 
for 3 years, at 1|%, was $86.36^; what was the value of the 
house ? Ans. $6168.75. 

4. B's house, worth $15880, is insured for f of the value 
at 2% for 5 yr., so as to include the premium if burned ; re- 
quired the sum stated in the policy. Ans. $12963.27. 

5. A merchant insured his store for J of the value, at 
1;J%, but soon after the store was burned down, and his loss 
over the insurance was $4150 ; what was the value of the 
store? Ans, $16000. 

CASE m. 

700« Given, the premium and the amount insured, 
to find tlie rate. 

1. The premium for eflFecting an insurance of $6000 on a 
house, was $135 ; what was the rate ? 

Solution. — Since the premium equals the operation. 

amount insured multiplied by the rate, the raJte $135 

equals the premium, $135, divided by $6000, the ,i^7^= -02^ 

amount insured, which we find to be .02 J, or 2^% . *^""" 

Rule. — Divide the premium by the amount insured, to find 
the rate. 

WRITTEN EXEBGISE8. 

2. A merchant pays $55 for the insurance of $2500 on hio 
store; what is the rate of insurance? Ans, 2i%. 

3. The premium for insuring | of the cargo of a ship, valued 
at $89520, was $2424^; required the rate. Ans. 3^%. 

4. I effected an insurance of $5700 on my store, paying 
$79.25, including the cost of the policy, $3.25; what was 

the rate of insurance ? Au%. V\<fo* 
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5. I Insured $2400 on my house, $1200 on my furaiture, 
and S350 on my library, for 3 yr., paying a premium of 
$49. 3t^; how would it be rated annually ? Ans, f %. 

CASE IV. 

701* To find the return premium on a cancelled 
policy* 

702. To Cancel a Policy is to annul the agreement 
between the party insured and the insurers. 

When the policy is cancelled at the instance of the comj^any, a pro 
rata proportion of the preniiiini paid is returned ; when done at the 
re»iuest of the policy holder, the company pay back a return premium 
governed by what are known as Short Rate Tables. 

AVhen a partial loss has been paid, the return premium is to the 
whole premium as the balance of the policy after deducting the partial 
losses paid Ls to the whole amouut of the policy as first issued. 

!• Mr. A effects an insurance on his stock of nidse. to the 
amount of $5000 for 6 mo., at short rates, his risk being 
rated at 85/ on a hundred dollars; in consequence of a 
reduction of stock at the end of 4 mo. he wishes his policy 
cancelled ; to how much return premium is he entitled ? 

Solution. — The rate for 6 mo. as found operation. 

in the table is $.0059, and for 4 mo., $.0042 ; .0059 — .0042 = 0017 

hence the return premium is the difference $.0017 XoOOO =$8 50 
between $.0059 and $.0042 multiplied by 
5000, or $8.50. 

Rule. — Multiply the amount insured by the difference of 
the rates for the two periods, to find the return premium. 

2. Mr. B takes out a perpetual insurance on his marble 
dwelling to the amount of $5500, his risk being rated at \% 
annually; what is the deposit premium, and if he afterward 
surrenders his policy for cancellation, how much return prem- 
ium should he get? Ans, $137.50; $123.75. 

3. Mr. has an annual policy of insurance of $2500 on 
his house ; at the end of 7 mo. a fire occurs which damages 
his property to the amount of $500, which the insurance 
company pays and indorses the payment on his policy; 2 
mo. afterward Mr. C sells his house and surrenders the 
policy for eanceliatiou in full; what is his return \it^val\vxss.^ 
the annual rate being y\% on b\a xVaVI Aui&. V^,"^^. 
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CASE V. 

703* To a^ust the loss on a risk between several 
different insurance companies. 

704. When several companies are interested in a risk, a 
loss is shared by the companies in proportion to the amounts 
of the several policies. 

Companies usually attach on difTerent items in the same proportion. 

1. W. & Bro. hold a policy of insurance on their mill for 
$5000 in the Delaware Mutual Fire Ins. Co. and also one for 
$4500 in the Fire Association ; a fire causes a loss on the 
property to the amount of $1875 ; what amount does each 
of the companies pay ? 

Solution. — The whole amount insured is $9500 ; the amount of the 
loss to be paid by the Del. Mutual is to $1875 as $5000 is to $9500, 
wliich we find by proportion gives $986.84y\ : the amount to be paid by 
the Fire Asso. is to $1875 as $4500 is to 19500, which gives $888.151:|. 

Rule. — Divide the loss between the several companies in 
proportion to the amounts of the several policies. 

WBITTEN EXEB€ISES. 

2. The Ins. Co. of North America issued a policy to 
Green & Co., covering $800 on their hotel building and 
$nOO on the furniture therein; the Sun Fire Ins. Co. also 
issued a policy to same parties, covering $2500 on the 
hotel, but nothing on the furniture. By a fire the build- 
ing is damaged to the amount of $2200 and the furniture is 
damaged to the amount of $500 ; what proportion of the 
total damage does each co.iipany bear ? 

Ans. N. Am., $1033.33^; Sun, $1666.66f. 

3. M has a policy in the ^tna Fire Ins. Co for $2000, 
covering $1200 on his mill building and $800 on machinery 
therein ; he also has a policy in the Lancaster Fire Ins. Co. 
for $1500, covering $1000 on his mill building and $500 
on machinery therein. By a fire which occurs next door 
his property is damaged by water to the amount of $230 as 
follows : $80 loss on the building and $150 on machinery ; 
how much can he claim from each company? 

Ans, jEtna, $135.^4^-, liWi^^s^t^T, $94.05^. 
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LIFE INSURANCE. 

705. Life Insurance is a contract by which a companjr 
in consideration of payments made by the insured, stipulates 
to pay a certain sum of money to his heirs at his death, or to 
himself if he attains a certain age. 

706. The Policies of Life Insurance most frequently 
used are the following: 

1. Term Policies^ payable at the death of the msured, if it occur within 
a certain number of years, premium payable annually. 

2. I/tfe PolideSf payable at the death of the insured, premium payable 
annually during life, or in one, five, or ten annual payments. 

3. Endovmient PolicieSy payable to the insured at the end of a certain 
number of years, or to his heirs if he dies sooner, premium payable 
either annually during the continuance of tlie policy, or in one, five, or 
ten annual payments. 

707. The rates of premium, as fixed by diflFerent compa- 
nies, are based on the expectation of life, determined by a 
table of mortality, the probable rates of interest, and the 
*' loading," or margin for expenses. 

Notes. — 1. Policies in many companies are forfeited on non-payment of 
premium. The laws of Massachusetts, however, provide that the compan- 
ies chartered by that State shall allow the policy to run on a certain time, 
proportioned to the number of premiums that have been paid, and if the 
insured dies within this time, the company will pay the amount insured, 
deducting lor the premiums omitted. 

2. A table given by the New England Mutual Life Insurance Company of 
Boston will be found in the Appendix, on which most of our examples are 
reckoned. 

708. The Quantities considered in Life Insurance, using 
the tables in our calculations, are, 1. The Premium on $1000 ; 
2. The Gain or Loss ; 3. The Amount of the Policy ; 4. 
The Age ; 5. The Period of Insurance, 

CASE I. 

709* Given f the amount of policy ^ the ttge^ and the 
period of insurance^ to find the premium^ 

1. What annual [)remium must a man aged 45 years pay 
for a life policy of $2500? 

Solution. — ^The premium for life, in the operation. 

table, at the age of 45, is $38 for $1000 ; hence, •qq >^ 25QQ=a.ta^ 
for $2500 it will be 2.500 times fSS, NirYvicYv \a ' ^ * '^ ^ 

$9!). Hence the following 

]7* 
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Rule. — Find in the table the premium corresponding to 
the given age and time, and multiply this sum by the amount 
of the policy, considering all terms of the policy below thou- 
sand? decimally, 

WBITTEN EX£B€ISES. 

2. Mr. Tappan takes out an endowment policy in the New 
Eng^land Mutual Insurance Company for $5000, payable to 
himself in 10 yr., or to his heirs at his death ; what annual pre- 
mium will he pay, his age being 52 yr. ? Ans. $568 50. 

3. Mr. Amory wished to insure his life at the age of 40 
years for $10000 ; but not being able conveniently to spare 
the money, he deferred it till he was 45 years old, and then 
took an endowment policy for 15 years; how much more 
would the premiums amount to at the maturity of the policy 
than if he had taken the same kind of policy when he first 
intended ? Ans, $360. 

4. Nathan Foster took out an endowment policy for 
$17500, payable in 20 years, his age being 35 years; if he 
lives to receive the endowment, will he have paid more or 
less than if he had taken a policy of the same amount at 40 
years of age for 15 years ? Ans, $993. 12^ less. 

CASE II. 

710. Given, the atnount of policj/, tJie age, and 
thej^eriod of insurance, to find the gain or loss by in^ 
suring. 

1. A man 43 years of age takes a life policy for $3500, 
premium payable during life; he dies after making 10 pay- 
ments ; how much will the amount of the policy exceed the 
payments ? 

Solution. — Having found the premium operation. 

by Case 1. to be $123.20, 10 payments will ^5 20 x 3.500 = $123.20 

amount to $1232, and tlie excess is the $123 20 X 10 = $1232 

difference between $3500, the amount of $3o()0 — $1232 = $2268 
the policy, and $1232, the amount of the 
payments, which is $2268. 

Rule. — Multiply the premium, as found by Case J., by the 
number of payments, and subtract this product from (he 
aniount 0/ the policy. 
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Note. — When interest is reckoned on the payments, as in problems 3, 4, 
and 5, we obtain the amount as wc obtain the final value of an annuity, 
Art. 681. 

WRITTEN EXERCISES. 

2* John Gilbert, aged 35 years, takes out a life policy for 
$5000, premium payable during life ; he dies at the age of 
60 ; how much will his heirs receive above the amount of 
the premiums? Arts, $2880. 

8. James Gibbons, aged 44 years, takes out an endow- 
ment policy for $8000, payable in 15 years ; reckoning inter- 
est at 6% on his payments, will he gain or lose if he lives 
to receive the endowment? Ans. $4,485.28 loss. 

4. Charles Marshall, at the age of 3t years, took out a life 
policy of $7000, premiums to cease in 10 years ; he died 
aged 45 years 3 months; what was his gain by insuring, 
reckoning interest on premiums at 6%? Ans, $2472.74. 

5. George D wight, 32 years of age, took out an endowment 
policy for $11000^ payable in 20 years. In two years and 
a half he died ; what was the gain, reckoning interest on 
premium at 7%, and how much greater profit would it have 
been to take a life policy, premiums payable during life ? 

Ans. Gain, $9256.97 ; $864.22. 

Note. — For a more extended discussion of this subject see Brooks* » 
Higher Arithmetic, 

BUILDING ASSOCIATIONS. 

711* Building Associations are cooperative corporations 
instituted to receive small deposits at regular periods and to 
invest these in loans among the depositors or members, on 
mortgages given by the borrower. 

These associations enable many persons of moderate earnings and 
incomes to erect or buy buildings, and to invest their savings se- 
curely and profitably. The regular installments form the capital 
of the association, which is loaned to members only. The business 
is managed directly by the depositors, and the profits are equitably 
divided among them. 

71S« The Members of an association arc those who 
subscribe for shares. Thev are of two classes, borrowers, 
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or those who borrow money of the association, and nori' 
borrowers, who subscribe for shares as an investment. 

713* The Shares are usually issued periodically in 
scries, thus producing a constant succession of shares, each 
series successively reaching its value and being wound up, 
and a new series taking its place. Many associations have 
only one series. 

When the installments and profits on any series have raised tlie value 
of its shares to par, it is wound up by returning to the non-borrowing 
members the value of their shares (though in some associations the 
paid-up shares are allowed to remain and araw cash dividends), and to 
the borrowing members their mortgages and cancelled obligations. 

Thus, supposing $200 to be the value of a share and the payments %\ 
a month, if the capital is accumulated in one hundred months, the non- 
borrowing member will receive $200 on a share, and the borrowing 
member's debt will be cancelled, and his mortgage for $200 a shaie 
returned. The installments in each case have amounted to only $100, 
making a profit of $100, or 100% for the time. Many series are closed 
before their shares are fully equal to $200 in value. 

In Pennsylvania, where these associations are most numerous, the 
number of shares at any one time, is limited to 5000, and the periodic 
payments to $2. The dues and interest at 6% on $200, par value of a 
share, by the Installment and Gross Plans are each $1 a month, which 
brings the payments up to the limit, $2, leaving no margin for premium 
on the Installment plan. 

714. The Dues are the fixed periodical installments, and 
are usually $1 a month. Contingent Dues for current ex- 
penses are annually assessed by some associations. In case 
of non-payment of dues fines are levied. It is illegal in 
Pennsylvania to charge fines on unpaid fines. 

At the regular monthly meetings of associations, the aggregate in- 
stallments or dues, interest, fines, etc., paid in, are loaned to the highest 
bidder, or sometimes in the order of application, in which case there 
is a fixed or stated premium to be paid by the borrower. 

715* The Premium is a percentage paid per share, in 
excess of interest, on the money which is "bought" or bor- 
rowed of the association. 

716. The Stated Premium is the minimum rate fixed, 
at which money will be sold on shares each year of a series. 

Properly, it is the true discount for the equated time at the legal rate 

of interest. It is fixed from 25%, or $50 on a share, down to 10%, or 

$20; for the first year 25%, or $50, 3d year 20%, or $40, etc., to 7tli 

j^ear, 10 fc, or $20, money being seldom loaned after the seventh year or 

^/ a /oirer stated premium. 



BUILDING ASSOCIATIONS. 897 

Some aasodatioDs have no stated premium to regulate the difference 
of premium between different series, but deduct 10% from the premium 
for each expired year of the series. This is avoided by the Installment 
plan, in which a number of cents a month is bid as premium, thus 
milking no difference in what series the borrower holds shares. 

717. There are Three Modes of loaning money and fix- 
ing the interest, adopted by different associations, called the 
Installment Plan, the Net Plan, and the Gross Plan, 

By the first plan the full amount is advanced on a share, and the 
premium is paid in monthly installments, together with the dues and 
interest. By the second, the premium is deducted from the loan, and 
interest is charged on the net amount of the loan. By the third, the 
premium is deducted from the loan, but interest is charged on the gross 
amount of the loan. 

Thus, by the Installment Plan, the net loan is $200, the par value of 
the share, and the full amount of the mortgage ; the payments are $1 a 
month dues, $1 interest, and — cents premium. By the Net Plan, if the 
premium is 25%, the net loan is $150, and payments $1 a month dues, 
and 75^ interest. By the Gross Plan, the net loan is $150 as before, but 
payments are $1 dues and $1 interest. The monthly premium in cents 
by the first plan corresponds nearly to the total premium in dollars on a 
new series by the other plans on uie basis of lUO months. 

The Installment and Net Plans are more favorable to the borrower 
than the Gross Plan. Of the three, the Installment Plan is the true 
one, and merits universal adoption. 

718. A Withdrawal is made by returning the stock 
certificates to the association, and making settlement. 

In case of withdrawal, a non-borrower receives the dues paid in, and 
an equitable part of the accrued profits. By the Installment Plan, a 
borrower pays the difference between the withdrawal value of the 
shares and the gross amount of the loan. By the Net or Gross Plans, 
a borrower pays the difference between the sum of the withdrawal value 
of the shares, increased by the premium for the unexpired years of the 
series, and the gross amount of the loan. 

Note. — Building Associations are not, as often supposed, builders of 
houses. They are corporations organized to enable Vieir members to buUd 
houses J or buy them in their individual capacity, and might perhaps as 
appropriately be called Savings Fund and Loan Aesociatious. 

CASE I. 
710. To find the actual cost of any afnoitnt ofstoch, 

1. What would be the annual aggregate dues on 20 shares 

of stock at $1 a month per share ? 

Solution. — Since the dues on 1 share for operation. 

1 month are $1, on 20 shares for 1 month $1 v20x 12 = $240 
they will be $20, and for 1 year 12 times $20, v ^ ^ 

or $240. 
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Kule. — Multiply the periodical dues by the number of 
periods ^ and to this product add the sum of the fnes, if any 
have been levied. 

WBITTEN EXERCISES. 

2* I buy 8 shares in the first series, 12 in 2d, and 27 in 3d 
of Franklin Building Association ; if these series are 8 J, 9, 
and 10^ years respectively in "running out," how much 
money in monthly dues will have been paid in on the three 
series when closed out ? Ans. $5498. 

8. I subscribed for 18 shares of Investment Building Asso- 
ciation, new series, and was twice fined 10% for unpunctual 
payment of dues ; at the end of the year I subscribed for 20 
shares in the second series ; how much had my subscriptions 
cost at the end of the second year ? Ans. $675.60. 

4. Mr. Allen pays dues on 20 shares for 2 years, and then 

discontinues his payments ; if his fine is 10% of dues each 

month, what will be the amount to his credit at the end of 

the third year ? Ans. $84. 

Suo. — The installments and fines form an arithmetical progression for 
the third year. 

CASE II. 
7SO« To find the true premium charged on loans, 
and refunded on their payment. 

1. Mr. W. buys a loan on 5 shares valued at $110, at the 

end of the 5th year ; what amount of premium is charged 

if $85 is bid ? 

Solution. — The unaccumulated value, opebation. 

bein^ the par value minus the accumu- $200— $110 =$90 

lated value, is $200 — $110=$90. Since ^5 y^ 90 -t- 200 =$38.25 

^^% of the par is unaccumulated, if^jf of $38.25 *X 5 =$19 1.25 
the premium bid must be the premium 
due, or the true premium, -^^jf of $85= 

$35 X 90 -i- 200 =$38.25. If $38.25 equals premium for 1 share, for 5 
shares it is $191.25. 

Rule. — Multiply the premium bid by the unaccumulated 

value divided by 200, {or by one-half of the unaccumulated 

value regarded as a rate per cent,) and the result vxill be 

the True Premium. 

NoTB. — This method is more accurate vnd. «qK]it8i.\Ae tlian that of deduct- 
loff 10 per east, for each year, or the "stated vtemVanj?' xas^iJMA. kTs^rackS^ 
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basis, and not a time basis, is the only one that will permit exact results. 
The Pennsylvania law requires one-eighth of the premium to be refunded 
for every year unexpired of eight upon payment of loans. 

WRITTEN EXEBCBSES. 

2. An association 5 years old, issuing annual series, sells 
loans at $75, on the 1st, 3d, and 4th series; if the series are 
worth respectively $105, $38 and $16.50, what is the True 
Premium of each? Ans. $35,625; $60.75; $68.81. 

8. Mr. Wood bought money on 10 shares of stock, three 
years old, net plan, at $13 and "stated premium ;'' how much 
money did he get, and what is the sum of his monthly dues 
and interest? Ans. $1470; $17.35. 

4. Henry Wilson builds a house for $3500, and borrows 

money of the Quaker City Building Association on 20 shares, 

2d year, at $50 premium, gross plan; what balance remains 

due on the house, and if the series runs out in 8J yr. what 

will he pay for his loan ? Ans. $400 ; $4000. 

Note. — In finding the net loan deduct the True Premium, and in find- 
ing the total cost of a loan, multiply the monthly payments by the time in 
months. 

CASE ni. 

TSl* To find the true profit earned, and aUowed an 
tuithdrawals, less the tidthdrawal discount, 

!• Withdraw from an association 5 shares, paid in 60 
months and worth $105 ; what is the true profit earned, and 
what the withdrawal value, if the true profit less 10%, is 
allowed ? 

Solution. — Since the operation. 

profits accrue from inter- $105-$60 Dues = $45, Profits, 

est and premiums, wecon- gj y^ 60 -^4==$9.15, Interest, 6%. 

sider both. $1, the first ^5 _ $9.15= $35.80, Remaining profits, 
installment on 1 share, is $35 35 x 105 ^ 200 = $18.82. 

on inter^t 60 montlis, $9.15-f $18.82 = $27.97, True profit, 

the second is on interest $27.97 X 90% =$25.18, Withdrawal profit. 
69 months, and so on; $60 4- $25.18 = $85.18, One share, 
hence the interest of $85.18 X 5 = $425.90, Withdrawal value. 
tJie dues for the differ- 
ent periods equals the in- 
terest of $1 for a number of months represented by the sum of an 
arithmetical series whose 1st term is 1, last term 60, and number of 
terms 60, or (Art. 665) J of (6O4-I) X 60. The interest of $1 for t 
montJi is i^, and for the aggrogato motxt\»^\y.^^^*i Vx\l — ^^>^ 
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60-i-4 = $9.15 interest. $45 profit, minus $9.15=$36.86. J^J of 
$35.85 =$18.82 additional profits. $9.154- $18.82 =$27.97 trueprofitj 
less 10^ withdrawal discount, equals $25.18, the withdrawal profit. 
$25.18 4- $60 dues = $85.18, withdrawal value of 1 share, and of 5 shares 
it is $85.18X5= $425.90. 

Note. — The True Profit is the legal interest on the dues, and that part 
of the remaining ^oss profits which the present value of a share is of the 
par value, $200. The withdrawal profit is the true profit less a withdrawal 
discount fixed by the Association By-Laws. 

Rule. — I. Multiply the number of months increased by 1, 
by the number of months divided by 4, for 6% interest on 
aggregate dues, and deduct this from the gross profits, 

II. Multiply the remaining profits by the present value 

of a share divided by 200, for profits from premiums, and 

add this to the interest for the True Profit. Subtract the 

withdrawal discount from the true profit for the withdrawal 

profit, and add the dues for the withdrawal value of a share. 

Notes. — 1. To find the amount due the association by a borrowing 
member on withdrawing, add the titie premium to the withdratoal value of 
a share, and subtract the result, less all arrearages, from the par value, 

2, Some associations, on a basis of 10 years, aUow ^ of the apparent 
or gross profit for each expu'ed year ; others 5 per cent, for every $10 of 
apparent value, or a percentage of the profit, or a rate of interest on the 
dues, or a withdrawal value fixed yearly. 

3. These rules, except for withdrawal discount, do not appl}' to the In- 
stallment Plan, as there are no unearned premiums, and the present value 
and true value of profit and shai-es are alike. 

WRITTEN EXEBCISES. 

2. Mr. Burton withdraws his interest in 25 shares of the 
Philadelphia Building Association, from a series 7 years 
old; what is his profit if he receives 6% interest on the 
aggregate dues for the equated time ? Ans, $446.25. 

8. What is the withdrawal value of 40 shares of Decatur 
Building Association, worth $70.90 per share, at the end of 
the fourth year of the series, at 5% of the gain for every $10 
of apparent value? Ans, $2240.60. 

4. The Mutual Loan Association sells a loan at 28% 
premium on 20 shares, new series; at the end of the third 
year, the loan was paid, and the shares withdrawn ; what 
balance of the loan was due the association by the Rule, 
// the shares were worth $55 ? Ans, $2330.40. 
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CASE IV. 

7SS* To find the rate of interest received by a non~ 
borrower* 

1. What rate of interest do I receive on 6 shares, dues $1 
per share, if the series runs out in 9J years ? 

Solution. — The aggregate of in- operation. 

stallments on 1 share for 9} years, or $200 $114 = $86 

114 months,is $114 ; and the differ- $115 x 114 

ence between $200, the final value, — = equated sum 

and $114, the amount paid, is the «jinK nj. 

interest of this money. $1 on inter- «gg _^ ^115 X 114 ^^g i^ i ^ 
est for 114 months is equivalent to ' 24 • i" /p 

$114 on interest for 1 montli, and 

$1 on interest for 113 montiis is equivalent to $113 on interest for 1 
month, and so on for each installment; hence the interest on the 
installments for the different periods is eqiuvalent to the interest for 
1 month on the sum of an arithmetical series whose first term is $1 and 
last term $11^ or (Art. 665) J of ($1 + $114) X 114, and this equals 
the interest for 1 year of ^ of ($l-f$114) X 114; and dividing the 
interest by this equated sum, we have the equated rate of interest, which 
is 15.7 + %. 

Kule. — T. Subtract the amount of the installments paid 
on one share from the final value of the share, and the 
difference will be the interest 

II. Multiply the aggregate payments increased by one 
payment by the number of payments and divide by 24, to 
find the equated sum, or the sum which being on interest one 
year will produce the same interest as the installments. 

III. Divide the interest by the equated sum ; the quotient 
will be the equated rate per cent, 

WRITTEN EXERCISES. 

2. By the eighth annual report of the Investment Build- 
ing and Loan Association, the present value of the first 
series is $186.90 ; what is the equated rate of legal interest? 

Ans, 23.43%. 
8. A first series was estimated, including dues, to be 
worth $180.75 when 8^ years old, but at the end of 8 years 
the association cancelled the series by paying the estimated 
value, less the unpaid dues on each share ; what rate of in- 
terest was realized by the stockho\dftx^t Aa^.^^L^^H^^^i, 
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CASE V. 

7S3* To find tlie rate of interest paid by a hor^ 
rower, 

1. A buys a loan on 10 shares net plan, at the beginning 
cf a series, at $60 premium per share, and pays $10 dues and 
$t interest on net sum received, for 8^ years; what is the 
average or equated rate of interest ? 

Solution. — Had he bor- operation. 

rowed $1400, the actual $1400 + $700 =$2100 

amount of the loan at 6%, it «27 v 100= $1700 
would have amountea to r$174-$1700'\ v 100 

$2100 in the given time ; $10 94 X 6^ = $429.25 

-|- $7 =$17 a month, which At-^/v • «kj«^«- ^o.^«««.. 

^lounte to $1700 in 100 «f,^4^,^*t-?;^ = ^i?H? 

months ; by Cise IV. we find *2129.25 - $2100 = $29.25 

the equated sum to be ^x of *'*^ nfCxni. 5r»4^ 

($17+ $1700) X 100 ancf the 700 ""^ ^^' "" '^^^' 

interest of the whole amount 6 % + .254 % = 6.254 % 

paid in at 6% equals $429.25. 

$1700 + $429.25 = $2129.25 ; $2129.25 — $2100= $29.25, the excess of 
interest on the loan over 0% ; but since $700 is 6% of the loan, $29.25 
is ^^^^ of CJ^, or .254% ; hence the rate equals 6^4- .254% =(5.254%. 

Rule. — I. Find the amount of the loan for the given time at 
695?, and also the equated sum on which interest is reckoned. 

II. Find the interest on the equated sum at (j%y add it 
to the amount of the installments ; the difference between 
this amount and the amount of the loan will be the excess of 
interest over 6%, and the corresponding proportional part 
of Q% added to Q% "^iH gi^^ Ih^ equated rate of interest. 

WBITTEN EXEBCISES. 

2. Mr. Jay borrows $4600, at 56 cents premium a month, 
on the installment plan ; what sum do his monthly payments 
aggregate, and what equated rate % will he pay if the series 
runs out in 9 J years ? Ans, $58.88 ; 9.25%. 

8. I buy a loan of 10 shares, new series, in an association 
on the installment plan, at 60 cents a month premium, and 
in another, a loan of 10 shares on the gross plan at $60 pre- 
mium ; what rate % do I pay for each loan if each series 
runs out in 8^ years? Ans, Inst, *l,bi% ; gross, 9.4t%. 

Note. — A more complete discussion of this subject wiU be found in the 
Jfanual and in Mrooks^s Higlur AritJimetic. 
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SECTION XIII. 
MENSUKATION. 

724^. Mensuration treats of the measurement of geo- 
metrical magnitudes. 

725. Geometrical Magnitudes consist of the Line, 

Surface f Volume, and Angle, 

7!30« A Line is that which has length without breadth 
or thickness. Lines are either straight or curved, 

7S7« A Straight Line is one that has the same direc- 
tion at every point. 

728. A Cnrved Line is one that changes its direction 
at every point. The word line used alone means a straight 
line, 

729« Parallel Lines are those which have the same 
direction. Parallel lines, it is thus seen, will never meet. 

730. One line is said to be perpendicular to another 
when the adjacent angles formed by the two lines are equal. 

731. An Angle is the opening between two lines which 
diverge from a common point. 

732. A Right Angle is an angle form- 
ed by one line perpendicular to another; 
as. ABC. ^ 

^ B O 

733. An Acute Angle is an angle d 
less than a right angle; as, DEF. 
An Obtuse Angle is one larger than 
a right angle ; as, DEG. 

E 

MENSURATION OF SURFACES. 

734. A Surface is that which has length and breadth 
without thickness. Surfaces are plane or curved. 

735. A Plane Surface is a surface such that if any two 
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of its points be joined by a straight line, every part of that 
line will lie in the surface. 

730. A Plane Figure is a plane surface bounded by 
lines, either straight or curved. 

737* A Polygon is a figure bounded by 
straight lines; as, ABODE. A Polygon 
of three sides is called a Triangle^ of four 
sides, a Quadrilateral, etc. 

D 

738. A Diagonal of a polygon is a line joining the 
vertices of two angles not consecutive. 

739. The Perimeter of a polygon is the sum of its 

sides. 

740« The Area of a plane figure is the number of square 

units in its surface. 

Note. — The principles of mensuratlbii are derived from geometry ; their 
application to practical purposes is usually given in arithmetic. 

THE TRIANGLE. 

741. A Triangle is a polygon of three 
sides and three angles; as, ABO. 

74S. The Base is the side upon which 
it seems to stand; as, A6. The Altitude 
is a line perpendicular to the base, drawn 
from the angle opposite; as, CD. 

743. An Equilateral Triangle is a triangle which has 
its three sides equal ; when two sides are equal it is called 
isosceles; when its sides are unequal it is called scalene. 

Rule. — To find the area of a triangle^ multiply the base 
by one-half of the altitude. 

Note.-— If the three sides are given and not the altitude, take half t?ie 
sum of the sideSy subtract from it each side separately , multiply the half sum 
and these remainder's together , and take th£ square root of the product. 

1. What is the area of a triangle whose base is 25 rods 
and altitude 18 rods ? Ans. 225 sq. rd., or 1 A. 65 P. 

2. Required the area of a triangle whose base is Y5 rods 
and altitude 51 rods. Ans. 13 A. 5t^P. 
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8. Required the area of a triangular field whose base is 
965 rods and altitude 576 rods. Ans, 1*737 A. 

4. What is the area of a field whose sides are respectively 
20, 30, and 40 chains ? Ans. 29 A. 8 P.—. 

THE QUADRILATERAL. 

744. A Quadrilateral is a polygon having four sides 
and therefore four angles There are three classes, the par- 
allelogram, trapezoid, and trapezium. 

745. A Parallelogram is a quadrilateral whose opposite 
sides are parallel. The altitude is the perpendicular distance 
between its opposite sides. 

740« A parallelogram which is right-angled 
is called a Rectangle. When the four sides are 
equal it is called a Square. 

747* An oblique-angled parallelogram 
is called a Rhomboid. An equilateral 
rhomboid is called a Rhombus. 

Rule. — To find the area of a parallelogram, multiply the 
base by the altitude. 

1. What is the area of a parallelogram 20 feet long and 
18 feet wide ? Ans. 40 sq. yd. 

2. A has a rectangular lot 192 chains long and 65 chains 
wide ; what is its area? Ans, 1248 acres. 

3. What is the difference in the area of two lots, one 
being 245 rd. long, 42 rd. wide, and the other 85 chains 
long and 18 chains wide ? Ans. 88 A. HOP. 

748. A Trapezoid is a quadrilateral 
which has two of its sides parallel. Its 
altitude is the perpendicular distance be- 
tween its parallel sides. 

RxQe. — To find the area of a trapezoid, multiply one- 
half the sum of the parallel sides by the altitude. 

1. Required the area of a trapezoid, one side being 120 in., 
the other 96 in., and the altitude 48 in. Ans. 36 sq. feet. 

2. What is the area of a trapezoid, the sides being 365 and 
124 in., and the altitude 86 \n.? Aua. W^^o^AV ^ ^^ v^« 
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8. What is the area of a plank 12 feet long, 18 inches 
wide at one end, and 12 inches at the other end ? 

Arts, 15 sq. ft. 

4. A farmer has a field in the form of a trapezoid, the two 
parallel sides being 95 and Y5 rods respectively, and the per- 
pendicular distance between them being 65 rods; how much 
land in the field ? Arts, 34 A. 85 P. 

749. A Trapezium is a quadrilateral 
which has none of its sides parallel. A / ^yy\ ^ 

diagonal, as AB, divides the trapezium 
into two triangles. a 

Rule. — To find the area of a trapezium, divide the trape- 
zium into two triangles by a diagonal, find the area of 
each triangle and take the sum. 

1. What is the area of a trapezium whose diagonal is 145 
in., and the altitudes of the triangles, the diagonal being the 
base, are 30 and 40 inches respectively ? 

Ans, 35 sq. ft. 35 sq. in. 

2. l^equired the area of a trapezium, the length of whose 
sides are respectively 20, 30, 25, and 35 chains, and the 
length of the diagonal 40 chains. Ans. 72 A. 56 P.—. 

THE CIRCLE. 

750« A Circle is a plane figure bounded 
by a curved line, every point of which is 
equally distant from a point within, called 
the centre. 

731« The curved line is called the cir- 
cumference, and a line passing through the centre and end- 
ing in the circumference is the diameter. Half the diameter 
is called the radius. 

T5!3« Rule. — To find the circumference of a circle, muU 
tiply the diameter by 3.1416. 

1. What is the circumference of a circle whose diameter 
is 25 inches? Ans. 78.54 in. 
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2. What is the distance around a circular fish-pond, the 
diameter of which is 16 rods? Ans, 50.2656 rd. 

3. A man has a garden in the form of a circle, the diame- 
ter of which is 45 rods ; what is the distance around it? 

Ans, 141.372 rd 
T53* Kule. — To find the diameter of a circle, muUiphj 
the circumference by .3183. 

1. What is the diameter of a circle whose circumference is 
40 feet ? Ans, 12.T32 feet. 

2. What is the diameter of a water-wheel whose circum- 
ference is Y8.54 feet? Ans, 25 feet. 

734. Kule I. — The area of a circle equals the drcum- 
ference multiplied by one-fourth of the diameter, or the 
square of the circumference multiplied 6y .01958. 

Kale II. — The area of a circle equals the square of the 

radius multiplied by 3.1416, or the square of the diameter 

multiplied by .185398. 

Note. — The area wiU vary slightly In the decimal figures as we ose the 
difilercnt rules. 

1. What is the area of a circle whose diameter is 25 and 
circumference Y8.54 ? Ans, 490.875. 

2. What is the area of a circle whose diameter is 36 
inches ? Ans. 1017.8784 sq. in. 

3. What is the area of a circular garden whose circumfer- 
ence is 180 rods ? Ans, 2578.23 sq. rd. 

755« A square is inscribed in a circle when 
each of its angles is in the circumference. 

Kule. — To find the side of an inscribed square, multiply 
the diameter by .707106, or multiply the circumference by 
.225079. 

1. What is the side of a square that can be cut out of a 
circular board whose diameter is 14 inches ? 

Ans, 9.899 in. 

2. How large a square can be cut out of a circular board 
whose circumference is 200 inches? Aus. 4^.^\^%\^. 
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THE ELLIPSE. 

750. An Ellipse is a plane figure 
bounded by a curved line, the sum of the 
distances from every point of which to 
two fixed points is equal to the line 
drawn through those points and termi- 
nated by the curve. The two fixed 
points are called fod : the line through the foci is the trans- 
verse axis, and a line perpendicular to this passing through 
the centre and terminated by the curve, is the conjugate 
axis. 

Rule. — To find the area of an ellipse, we multiply half 
of the two a^es together , and that product by 3.1416. 

1. What is the area of an ellipse whose transverse axis is 
20 inches and conjugate axis is 16 inches ? 

Ans, 251.328 sq. in. 

2* Required the area of an elliptical mirror whose length 
is 6 feet and breadth 5 feet. Ans, 23.562 sq. ft. 



MENSURATION OF VOLUMES. 

757* A Volume is that which has length, breadth, and 
thickness. 

THE PRISM. 
75S« A Prism is a volume whose ends are 
^qual polygons and whose sides are parallelo- 
grams. 

750* The polygons are called bases, the paral- 
lelograms form the convex surface, and the prism 
takes its name from the form of its bases. 

760. The Parallelopipedon is a prism whose bases 
are parallelograms. A cube is a parallelopipedon all of 
whose sides are squares. 

701* Rule. — To find the convex surface of a prism, 
multiply the perimeter of the base by the height. 
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Note. — To liud the entire surface we add the area of the bases. 

1. What is the convex surface of a triangular prism, the 
three sides of whose base are respectively 6, 7, and 8 inches, 
and height 50 inches ? Ans, 1050 sq. in. 

2. What is the entire surface of the triangular prism given 
in the first problem? Ans. 1090.66 sq. in. 

70!3« Kule. — To find the contents of a prism, multiply 
the area of the base by the altitude of the prism, 

1. What are the contents of a square prism whose altitude 
is 30 feet, and the side of the base 3 feet ? Ans, 270 cu. ft. 

2. Required the contents of a triangular prism, the sides 
of whose base are each 16 inches, and whose altitude is 20 
inches. Ans, 2217.02 cu. in. 

THE PYRAMID. 

703. The Pyramid is a volume bounded by 
a polygon and several triangles meeting in a com- 
mon point. The polygon is called the base, and 
the triangles form the convex surface, 

764« The point at the top is called the vertex, 
the distance from the vertex to the base is the 
altitude, and from the vertex to the middle of a side is the 
slant height. 

TG5. Rule. — To find the convex surface of a pyramid, 
multiply the perimeter of the base by one-half the slant 
height, 

1. What is the convex surface of a triangular pyramid 
whose sides are each 4 ft. and slant height 27 ft.? 

Ans, 162 sq. ft. 

2. Required the convex surface of a pentangular pyramid 
whose sides are each 5 ft. and slant height 60 ft. 

Ans, 750 sq. ft. 
700« Kule. — To find the contents of a pyramid, multi' 
ply the area of the base by one4hird of the altitude. 

1* Required the contents of a pyramid whose base is 8 
ft. square, and whose altitude is 69 ft. Ans, 1472 cu. ft. 

18 
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2> Required the conteats of a pyramid whoso base is a 
triangle, each side of which is 8 ft., and the altitude of the 
pyramid 69 ft. Ans. 637-376 cu. ft. 

THE CYLINDER. 

707. Tbd Oylilldcr is a round body of am 
form diameter with circles for its ends. The 
two circular ends are called base8. 

76S. The Altitude of a cylinder is the dis- ^ 
taace from the centre of one base to the centre 
of the other. 

7«9. B,xd6.— Tofind the convex surface of a cylinder 
multiply the circumference of the base by the alttttide. 

1. What is the convex surface of a cylinder, altitude 12 
ft. and diameter of base 6 ft. ? Ans. 226.1952 sq. ft. 

2. What is tbe convex surface of a cylinder 40 feet long 
and IS feet ia diameter 7 Ans. 1884.96 sq. ft. 

770. Rule. — To find the contents of a cylinder, multiply 
the area of the base by the altitude. 

1. Required the contents of a cylinder 60 feet long and 
8 feet in diameter. Ans. 3015.936 cu. ft. 

2. Required the contents of a cylindrical log 12 feet long 
and 6| feet in diameter. Ans. 418.88 ca. ft. 

THE CONE. 

771> A Cone is a volume whose base is a 
eircle, and whose convex surface tapers uniformly 1 1 

to a point called the vertex. I \ 

772. The Altitude of a cone is the distance / \ 
from the vertex to the centre of the base, and / \ 
the slant height is the distance from the vertex (l^^^T^ 
to the circumference of tbe base. 

778. Rule. — To find the convex surface of a cont,, 
multiply the circumference of th^ base by <yne-halfthe slatU 
height 
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1. What is the convex surface of a cone, the circumfer- 
ence of whose base is 64 inches and slant height 40 inches ? 

Arts, 1280 sq. in. 

2. 1 have a conical haystack whose slant height is 8.25 ft., 
and the diameter of the base 6.5 ft. ; how many square yards 
of canvas will cover it completely ? Ans. 9.35935 sq. yd. 

774. Rule. — To find the contents of a cone^ multiply 
the area of the base by one-third of the altitude. 

!• Required the contents of a sugar-loaf, diameter of the 
base being 8 in. and height 18 in. Ans, 301.5936 cu. in. 

2. How many cubic feet in a conical haystack 6 ft. high 
and 20 ft. in circumference ? Ans. 63.664 cu. ft. 

THE FEUSTUM OF A PYEAMID AND CONE. 

775. The Frustum of a Psrramid is the part 
of a pyramid which remains after cutting off the 
top by a plane parallel to the base. 

776. The Frustum of a Cone is the part of a 
cone which remains after cutting off the top by a 
plane parallel to the base. 

777. Rule. — To find the convex surface of a frustum, 
take the sum of the perimeters or circumferences of the two 
bases, and multiply it by one-half the slant height. 

1. Required the convex surface of the frustum of a square 
pyramid whose slant height is 24 feet, the side of the lower 
base 12 feet, and upper base 8 feet. Ans. 960 sq. ft. 

2. Required the surface of a frustum of a cone whose 
slant height is 20 feet, diameter of lower base 12 feet, and 
upper base 8 feet. Avs. 628.32 sq. ft. 

778. Rule. — To find the contents of a frustum, take the 
sum of the two bases and the square root of their product^ and 
multiply this sum by one-third, of the altitude of the /rus^u-xxv.. 
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1. What are the contents of the frustum of a square pyr- 
amid the sides of whose bases are 2 and 3 feet, and whose 
altitude is 15 feet ? Ans. 95 cu. in. 

SuG.— 224-3=*+ ^^22 X 32 = 4 + 9 + 6= 19, and this multipUed by 

5 equals 95 cu. in. 

2. What is the amount of timber in a log which measures 
80 feet in length, the radius of one base being 6 feet and 
of the other 3 feet ? Ans, 52t 7.888 cu. ft. 

THE SPHERE. 

779. A Sphere is a volume bounded by a 
curved surface, every point of which is equally 
distant from a point within called the centre. 

780. The Diameter of a sphere is a line 
passing through its centre and ending in the 
surface. The radius is half the diameter. 

781. Rule. — To find the surface of a sphere^ we multi- 
ply the circumference by the diameter, or square the 
radius and multiply it by 4 times 3.1416. 

1. Required the surface of a sphere whose diameter is 24 
inches. Ans. 1809.5616 sq. in. 

2. Required the surface of a sphere whose diameter is 96 
inches. Ans. 28952.9856 sq. in. 

782. Rule. — To find the contents of a sphere, we multi- 
ply the cube of the diameter by ^ of 3.1416. 

1. Required the contents of a sphere whose diameter is 

6 inches. Ans. 113.0976 cu. in. 

2. If the diameter of the earth is 8000 miles, what are its 
surface and solid contents ? Ans. Sur., 201062400 sq. mi. 

783. Rule. — To find the size of a cube which may be 
cut from a given sphere, we square the diameter, divide 
by 3, and extract the square root of the quotient, 

1. What is the side of a cube which may be cut from a 
sphere 21 inches in diameter ? Ans. 12.124 in. 
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APPENDIX. 
THE METEIC SYSTEM 

OF WEIGHTS AND MEASURES. 



INTBODUOTION. 

The old system of weights and measures in our country is irregular, 
difficult to learn, and inconvenient to apply. The same is true with the 
old systems of all nations. Originating by chance, rather than by 
science, they lacked the simplicity of law; and were, therefore, irregular 
and chaotic 

In 1795, France adopted a system of weights and measures called the 
Metric System, based upon the decimal method of notation, all the 
divisions and multiples being by 10. It was regarded as so great an 
improvement upon the old methods that it has since been introduced 
into Spain, Belgium, Portugal, Switzerland, Holland, Italy, Germany, 
Austria, Sweden, Denmark, Greece, Mexico, Brazil, and by most of the 
South Ajnerican States, and in the most of these countries its use is 
compulsory. In 1864, the British Parliament passed an act permitting 
its use throughout the empire whenever parties should agree to use it. 

The introduction of the Metric System into this country had been 
long recommended by scientific men, and by such statesman as Madison, 
Jefferson, John Quincy Adams, etc. In 1866, through the influence of 
Charles Sumner, Congress authorized its use in the United States, and 
provided for its introduction into the post-offices for the weighing of 
letters and papers. To facilitate its adoption, a convenient standard of 
comparison was furnished, by making the new five-cent piece five grams 
in weight and one fiftieth of a meter, or two centimeters, in diameter. 
This system will, without doubt, in a few years be in general use in this 
country. 

The advantages of the Metric System are numerous and important. 

1. It is easily learned ; a school-boy can leam it in a single afternoon. 

2. It is easily applied, all the operations being the same as in simple 
numbers. 

3. It does away with addition, subtraction, multiplication, division, 
and reduction of compound numbers. 

4. It will facilitate commerce, giving the nations a universal system 
of weights and measures. 
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784. The Metric System of weights and measures is 
based upon the decimal system of notation. 

785. In this system we first establish the unit of each 
measure, and then derive the other denominations by taking 
decimal multiples and divisions of the unit. 

786. Names. — We first name the unit of any measure, 
and then derive the other denominations by adding prefixes 
to the unit name. 

787. The higher denominations are expressed by prefix- 
ing to the name of the unit. 

Deca, Hecto, Kilo, Myria. 

10 100 1000 10,000 

788. The lower denominations are expressed by prefix- 
ing to the name of unit. 

Deci, Genti, MiUi. 

i J- 1 

10 100 1000 

789. Units. — The following are the different units, with 
their English pronunciation. 



Measare. Unit. Pronundatlon. 

Length, Meter, (meter.) 

Surface, Are, (air.) 

V01.UME, Stere, (stair.) 



Measure. UniL 

Capac?ity, Liter, 

Weight, Gram, 

Value, Dollar. 



Fronanclatlon. 
(leeter.) 
(gram.) 



MEASURE OF LENGTH. 

790. The Meter is the unit of length. It is the ten- 
millionth part of the distance from the equator to the poles, 
and equals 39.37 inches, or 3.28 feet. 



10 millimeters (mm.) 

10 centimeters 

10 decimeters 

10 meters 

10 decameters 

10 hectometers 

10 kilometers 



TABLE. 

equal 1 centimeter, 
1 decimeter, 
1 meter, 
1 decameter, 
1 hectometer, 
1 kilometer, 
1 myriameter, 



tt 



n 



It 



t( 



n 



n 



cm. 

dm. 

IL 

DM. 

HM. 

KM. 

90I. 
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Notes. — 1. The meter is very nearly 3 feet 3 iuches and 8 eighths of an 
inch in length, which may be easily remembered as the rtUe of three threes. 

2. Cloth, etc., are measured by the meter; very small distances, by the 
millimeter ; great distances, by the kilomete7\ 

3. The 5-cent piece of 186(5 is very nearly ^ of a m£ter in diameter ; 
hence its diameter is about ^ of a decimeter, or 2 centimeters. It was 
ordered to be ^ of a meter in diameter, but owing to the composition 
of the alloy it was necessary to make its diameter a little greater ; 48.6 
nickel 5-cent pieces laid side by side measure one meter. 

4. A decimeter is about 4 inches : a kilometer, about 200 rods, or j of a 
mile ; a millimeter, about ^ of an inch. The inch is about 2^ centimeters ; 
the foot, 3 decimeters ; the rod, 5 meters ; the mile, 1600 meters, or 16 hec- 
tometers. 

MENTAIi EXERCISES. 

1. How many centimeters in a meter? 

2. How many millimeters in a meter? 

3. How many decimeters in a decameter ? ^ : 

4. How many meters in a hectometer? 

5. How many meters in a kilometer? 

MEASURES OF SURFACE. 

791. The Axe is the unit of surface used to measure 
land. The are is a square decameter. It equals 119.6 sq. 
yd., or 0.0247 acre. 

TABLE 

10 milliares (ma.) equal 1 centiare, ea. 

10 centiares '' 1 deciarey da. 

10 declares " 1 are, A. 

10 ares "1 decare^ DA. 

10 decares " 1 hectare, HA. 

10 hectares " 1 kilare, KA. 

10 kilares " 1 myriare, MA. 

Notes. — 1. The are, centiare, and hectare, are the denominations prlnei- 
dpally used, as these are exact squares. The centiare is a square whose 
side Is 1 meter ; the hectare is a square whose side is 100 meters. 

The are s= 100 square meters. The centiare = 1 square meter, 
The hectare = 10,000 square meters. 

2. The deciare is not a square, it is merely the tenth of an are ; the decare 
i& not a square, it is merely ten ares. 

3. A hectare equals nearly 2 J acres ; a centiare equals nearly IJ sq. yd. 
An acre is very nearly 40 ares. 

MEASURES OF OTHER SURFACES. 
792m All surface!^ besides land are measured by the 
square meter, square decimeter, etc. The measures are shown 
by the following table : 
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TABLE. 

100 sq. millimeters (min.^) = 1 sq. centimeter, cm.^ 

100 sq. centimeters = I sq. decimeter, dm.^ 

100 sq. decimeters = 1 sq. meter, M.^ 

NoTB. — The measures higher than these are not generally used. The 
usual method of notation is to write aq. before the denomination ; but I 
suggest as an abbreviatioh tiiat we indicate the square by an exponent. 

MEBTTAIi EXERCISES. 

1. How many centiares in an are? 

2. How many ares in a hectare? 

3. How many square meters in an are ? 

4. How many square decimeters in an are ? 

5. How many ares in 640 square meters? 

MEASURES OF VOLUME. 

793. The Stere is the unit of volume. It is a cubic 
meter, and equals 35.3166 cubic ft., or 1.308 cu. yd. 

TABLE. 

10 millisteres (ms.) equal 1 centistere, es* 

10 centisteres ** 1 decistere, ds. 

10 decisteres ** 1 stere, S. 

10 steres ** 1 decastere, DS« 

10 decasteres " 1 hectostere, HS* 

10 hectosteres " 1 kilostere, KS. 

10 kilostercs " 1 myriastere, MS. 

Note. — Wood is measured by this measure. The atere, decUteref and 
decaatere are principally used. 3.6 sterea^ or 36 dedsteres, very nearly equal 
tiie common cord. 

MEASUEES OF OTHEE VOLUMES. 

794. Other solid bodies are usually measured by the 
cubic meter and its divisions. The measures are shown by 
the following table: 

TABLE. 

1000 cubic millimeters (mm.^) =1 cubic centimeter, cm.^ 
1000 cubic centimeters =1 cubic decimeter, dm.'* 

1000 cubic decimeters =1 cubic meter, M.* 
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Note. — The higher denominations are not generally used. I indicate 
the cubic measures with an exponent, instead of writing cu. before the 
denominations. 

MENTAIi EXERCISES. 

1 . How many centisteres in a stere ? 

2. How many decisteres in a decastere ? 

3. How many decasteres in a kllostere ? 

4. How many cubic meters in a hectostere ? 

MEASURES OF CAPACITY. 

79S. The Liter is the unit of capacity. It equals a 
cubic decimeter ; that is, a cubic vessel whose size is one- 
tenth of a meter. 

790. This measure is used for measuring liquids and dry 
substances. The liter is a cylinder, and holds 2.1135 pints 
wine measure, or 1.816 pints dry measure. 

TABLE. 

10 milliliters (ml.) equal 1 centiliter, cL 



10 centiliters 


" 1 deciliter, dl. 


10 deciliters 


" 1 liter, L. 


10 liters 


" 1 decaliter, DL. 


10 decaliters 


" 1 hectoliter, HL. 


10 hectoliters 


" 1 kiloliter, KL. 


10 kiloliters 


" 1 myrialiter, WTi. 



Notes. — ^1. The liter is principally used in measuring liquidi, and the 
hectoliter in measuring grains, etc. 

2. The liter equals nearly 1^ liquid quarts, or ^ of a dry quart, or nearly 
1^ of a bushel measure. 

3. The hectoliter is about 2| bushels, or | of a barrel. 4 liters are a little 
more than a gallon ; 35 liters, very nearly a biish^l. 

MENTAI^ EXERCISES. 

1. How many liters in a hectoliter? 

2. How many liters in a kiloliter? 

3. How many deciliters in a decaliter? 

4. How many liters in a cubic meter ? Ans. 1000. 

5. How many liters in a stere? Ans. 1000. 

MEASURES OF WEIGHT. 

797. The Gram is the unit of weight It is the weight 
of a cubic centimeter of distilled water at the temperature of 
melting ice. The gram equals l^A^^'lto^ ^^\\i'3s>. 

18* 
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TABLE. 




10 milli^^rams 


(mgO 


equal 1 centigram, 


eg. 


10 centigrams 






" 1 decigram, 


dg. 


10 decigrams 






" 1 gram. 


». 


10 grams. 






'' 1 decagram. 


De. 


10 decagrams 






" 1 hectogram. 


HG. 


10 hectograms 






'' 1 kilogram. 


KG.,'or K. 


10 kilograms 






" 1 myriagram 


, MG« 



Notes. — 1. The gram is used in weighing letters, and mixing and com- 
pounding medicines, and in weighing aU veiy light articles. The new 5-cent 
coin (dated 1866) weighs 5 grams. 

2. The kilogram is the ordinary unit of weight, and is generally abbre- 
viated into kilo. It equals about 2^ pounds avoirdupois. Meat, sugar, etc., 
are bought and sold by the kilogram. 

8. In weighing heavy articles, two other weights, the quintal (\.Q0 kilo- 
g^ms) and the tonneau (1000 kilograms), are used. The tonneau is be- 
tween our ihort ton and long ton. 

4. The avoirdupois ounce is about 28 grams ; the pound is a little less than 
} a kilo. 

BIENTAIi EXERCISES. 

1. How many grams is a kilogram? 

2. How many milligrams in a gram ? 

3. How many decigrams in a kilogram ? 

4. How many hectograms in a myriagram? 

MEASURES OF VALUE. 

798. The Franc is the French money unit. It equals 
$0,193. The principal gold coin is the 2 0-/ranc piece ; the 
principal silver coins are the franc and the ^-franc piece. 

TABLE. 

10 centimes equal 1 decime. 
10 decimes " 1 franc. 

Note. — It has been suggested that the American dollar and the English 
pound be so modified that we shall have the following money table : 

5 francs = 1 dollar. 
5 dollars s= 1 pound. 
The franc equals about 19.3 cents of our present money. 

NUMERATION AND NOTATION. 

799. In the Metric System the decimal point is placed 
between the unit and its divisions, the whole quantity being 
regarded as an integer and a decimal. Thus, 3 decagrams, 

5 grams, 6 decigrsimSj 8 cent\gTama,«Lve^T\\X.^xv ^^.^^^rams. 
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800. The initials of the denomination may be placed 
either before or after the quantity, though they are most 
frequently placed after it; thus, 27 grams may be written 
G27, or 27G. 

EXERCISES IN NUMERATION. 

1. Read 48.05M. 

Solution. — This is read 48 and 5 hundredths meters ; or it may be 
read 4 decameters, 8 meters and 5 centimeters. 



Read the following : 
2. 12.061IL 
8. 28.66A. 
4. 204. 06S. 



5. 807.005L. 

6. 5062.035G. 

7. 20760.508G. 



EXERCISES IN NOTATION. 

1. Write 6 meters and 5 centimeters. 

Solution. — We write the 6 meters with a decimal operation. 
point to the right, and then, since there are no deci- 6.05M 

meters, we write a naught in the tenths place, and then 
write the 5 centimeters in the place of centimeters. 

2. Write 17 meters, 4 decimeters, 8 centimeters. 
8. Write 7 decameters, 2 decimeters, 5 centimeters. 

4. Write 15 ares, 9 declares, 8 milliares. 

5. Write 4 hectares, 8 ares, 5 centiares. 

6. Write 12 decasteres, 6 decisteres, 8 centisteres. 

7. Write 9 kilosteres, 7 decasteres, 5 centisteres. 

8. Write 3 hectoliters, 8 liters, 7 deciliters. 

9. Write 16 grams, 4 decigrams, 8 centigrams. 

10. Write 8 myriagrams, 7 hectograms, 6 centigrams, and 
5 milligrams. 

REDUCTION OF THE METRIC SYSTEM 
TO THE COMMON SYSTEM. 

MEASURES OF VALUE. 

1, How many dollars in 25 francs? Ans. $4,825. 

2. How many dollars in 47.50 francs? Ans, $9.16|. 
8. How many francs in $15.50 ? Ans. 80.31 fr. 
4. How many francs in $37.75 ? Au%, \9>^.^*^^^. 
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MEASURES OF WEIGHT. 

5. How many grains in 12 grams ? Ans, 185.184 gr. 

6. Pounds Troy, in 480.5 grams ? 

Ans. 1 lb. 3 oz. 8 pwt. 23^^ gr. 

7. Pounds Av., in 976.25 grams? 

Ans. 21b. 2oz. 190.49 gr. 

8. Grams in 480 grains ? Ans. 31.1046. 

9. Grams in 12 Troy pounds? .4ns. 44T9.004G. 
10* Grams in 12 A v. pounds? Ans. 5442.5866. 

MEASURES OF LENGTH. 

11. How many feet in 24.5 meters ? Ans. 80.38 ft. 

12. Yards in 136.54 meters? Ans. 149.2938 yd. 
18. Meters in 120 yards? Ans. 109.73M. 

14. Meters in 2 mi. 120 rd. ? Ans. 3822.199M. 

15. Miles in 4000 meters? Ans. 2mi. 155 rd. 5ft. 10 in. 

16. Meters in 3 mi. 272 rd.? Ans. 6195.8526M. 

MEASURES OF SURFACE. 

17. How many ares in 360 sq. yd.? Ans. 3.01A. 

18. Sq. yd. in 142.5 ares? Ans. 17043 sq. yd. 

19. Acres in 505.6 ares? Ans. 12 A. 78.1312 P. 

20. How many ares in 30 acres? Ans. 1214.574A. 

21. How many ares in 5 A. 104 P. ? Ans. 228.744A. 

MEASURES OF VOLUME. 

22. HoMT many cu. ft. in 46 steres ? Ans. 1624.5636 cu. ft. 
28. Cu. ft. in 214.78 steres? Ans. 7585.2993 cu. ft. 
24. How many steres in 128 cu. ft.? Ans. 3.624S. 
26. Steres in 16 cu. yd. 8 cu. ft. ? Ans. 12.4588. 

MEASURES OF CAPACITY. 

26. How many gallons in 36.08 liters? Ans. 9 gal. 2qt. 

27. Gallons in 45.05 liters ? Ans. 11 gal. 3 qt. 1 pt. 

28. How many liters in 24 gallons ? Ans. 90.844L. 

29. How many liters in 36 gal. 2qt. ? Ans. 138.16L. 
80. How many liters in 6 bu. 2 pk. ? Ans. 229.07L. 
3L Bushels in 65.25 liters ? Ans 1 bu. 3 pk. 3 qt. 
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MISCELLANEOUS PROBLEMS. 

1. If a letter weighs 2.5 grams, how many such letters will 
it take to weigh a kilogram? Ans, 400. 

2. A lady bought 11.5 meters of silk for a dress, at the 
rate of $4.75 a meter ; what did it cost her? Ans, $54,625. 

3. My butcher's bill one month was 87.5 kilograms of 
beef, at 18| cents a kilo ; what was the bill ? Ans. $16.40f. 

4. How much must I pay for 56.25 liters of coal oil, at 
the rate of 18| cents a liter ? Ans. $10,546 -f . 

5. A kilogram weighs 2.2046 lb. ; what is the weight of 
56^ tonneaux? Ans. 124559.9 lb. 

6. A bought 2500 ares of land, at $4.50 an are, and sold 
it for $525 a hectare ; what was the gain ? Ans. $1875. 

7. If 15 steres of wood cost $22.50, what must I pay for 
24.5 steres at the same rate ? Ans. $36.75. 

8. If a kilogram of sugar is worth 21f cents, how many 
kilos can I buy for $100 ? Ans. 459.77 +. 

9. The height of a pole is 68.325M; how long would it 
take a worm to climb to its top, at the rate of 15 meters a 
day ? Ans. 4.555 days. 

10. A kilometer is about f of a mile ; how many kilome- 
ters from Lancaster to Philadelphia, 70 miles? Ans. 112. 

11. How much must I pay for 23 J meters of silk, at 8 
francs 25 centimes a meter ? Ans. 195.94— fr. 

12. What cost 3 kilares, 7 hectares, 6 declares of land, at 
$275.25 a hectare ? Ans. $10185.90. 

13. It is about 100 miles from Philadelphia to New York ; 
how many kilometers is it? Ans. 160. 

14. How much will it cost to excavate 12^ cubic meters 
of earth, at $37.25 a cubic meter? Ans. $476.80. 

16. What is the width of the Atlantic in kilometers, the 
width being about 3000 miles ? Ans. 4800 kilometers. 

16. What must I pay for 25 steres, 2 decisteres, and 5cen- 
tisteres of wood, at the rate of $2.65 a stere? Ans. $66.91^. 

17. How long will it take a man to walk from Philadelphia 
to New York, at 8 kilometers an hour ? Ans. 20 hours. 
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18. Two vessels are 432 kilometers apart, and sail toward 
each other, each at the rate of 18 kilometers an hour ; in how 
many hours will they be together? Arts. 12 hours. 

19. A block 3.5 meters long, .75 meters wide, and .8 meters 
thick, cost $12 ; what would a cubic meter of marble cost, at 
the same rate ? Arts. $5.11 + . 

20. A man bought 7000 grams of jewels, at 40 francs a 
gram, and sold them at $15 a pennyweight; how much was 
gained or lost? Ann. $13475. 

PROBLEMS ON IMPORTS. 

1. An importer bought 428.5 meters of silk in France, at 
18 francs a meter, sent it to the United States, paying 25 
cents a meter shipping and duty, and sold it for $5.25 a 
meter; what was his gain? Arts. $653.89. 

2. A man bought a valuable gem in France which weighed 
325.75 grams, @ 10.25 francs ; the duty on it was $6.25 ; 
how must he sell it a gram to clear $150 ? Ans, $2.45. 

3. I bought 125.75 liters of wine in France, at 45.25 
francs a liter, paid $1.25 a liter duty and freight, and sold it 
at $12.50 a liter ; how much did I gain ? Ans, $316.48. 

4. An importer bought 625.5 liters of French brandy, at 
7.55 francs a liter, paid 15 cents a liter duty and freight, and 
sold it in New York at $1.65 a liter ; how much did he gain ? 

Arts, $26.80. 

5. A man bought 200 meters of cloth in France, at 16.25 
francs a meter; he paid 12^ cents a yard duty and freight, 
and sold it in Boston at $4.62^ a yard; what was the gain ? 

Ans, $357. 

6. An importer bought 480 grams of jewels, at 12.25 francs 
a gram, paid $5.25 an ounce shipment and duty, and sold 
them in Philadelphia at $102.75 an ounce; what was the 
gain? Ans. $369.78. 

7. A wine merchant bought 180 liters of brandy in Havre, 
at 32^ decimes a liter ; he paid 2\ decimes a liter shipment, 
and $2.25 a gallon duty, and sold it in New York at $6.75 a 

gallon; whsLt was his gain? Ans. $92.40. 



TABLE OS INSURANCE. 
INSURANCE TABLE FDR COMPUTING SHORT RATES. 
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TABLE. 
Annual Premium Rates for an Insurance of ^xooo. 





LIFE POLICIES. 




ENDOWMENT POLICIES. 




Payable at death only. 




P'able 


as indicated, or at death, if prior. 


Arc. 


Annual Payment. 


Single 
Payment. 


Age. 


In 
10 years. 


In 

15 years. 


In 
2o years. 


T^ V • J* 








For Life. 


20 years. 


XO years. 












16 


15.60 


22.00 


37.34 


246.52 


16 


104.60 


65.05 


45.90 


'Z 


16.0c 


23.40 


38.>4 


250.78 


»7 


104,65 


65.15 


45-95 


x8 


16.50 


23.80 


38.92 


255.20 


x8 


104.70 


65.20 


46.05 


19 


16.90 


24.25 


39.73 


259.76 


X9 


104.75 


65.25 


46.15 


20 


17-30 


24.70 


40.53 


264.50 


20 


104.85 


65.35 


46.20 


2X 


17.80 


25.20 


41.34 


269.39 


2X 


104.90 


65.40 


46.30 


22 


18.30 


25.70 


42.17 


274.45 


23 


X04.95 


65.50 


46.40 


23 


18.70 


26.20 


43.03 


279.68 


23 


X05.05 


65.60 


46.50 


84 


19.30 


26.75 


43.89 


285.08 


84 


X05.X0 


tZ 


46.60 


as 


X9.80 


27.30 


44.78 


290.66 


25 


X05.20 


46.75 


26 


20.30 


27.90 


45^ 


996.43 


26 


105.30 


65.90 


46.85 


% 


20.90 


28.50 


46.62 


302.39 


27 


105.35 


06.00 


47.00 


21.50 


29.15 


47-57 


308.55 


28 


105.45 


66. XO 


47.15 


29 


23. XO 


29.80 


48.59 


314.91 


29 


105.55 


66.20 


4730 


30 


22.70 


30.45 


49.07 


321.48 


30 


105.65 


66.35 


47.4s 


3> 


23.40 


31.10 


50.44 


328.25 


3X 


X05.80 


66.50 


47.60 


3a 


34.10 


31.85 


51.49 


335.25 


3a 


X05.90 


66.65 


47.80 


33 


24.80 


32.60 


52.36 


342.48 


33 


X06.05 


66.80 


48.00 


34 


25.60 


33.40 


53.56 


349*93 


34 


X06.15 


66.95 


48.25 


35 


26.50 


34.25 


54.8a 


357.63 


JS 


X06.30 


67.15 


48.50 


36 


27.40 
28,30 


35.10 


55.95 


365.58 


36 


X06.45 


67.35 


48.80 


37 


36.00 


57.26 


373.79 


37 


X06.60 


67.60 


49.10 


38 


99.30 


36.95 


59.18 


382.27 


38 


X06.80 


<2-^5 


49-45 


39 


30.40 


' 37.95 


60.50 


391.03 


39 


X07.00 


68.15 


49.85 


40 


31.50 


39.00 


61.68 


400.09 


40 


X07.20 


68.45 


50.25 


41 


32.60 


40. XO 


63.66 


409.46 


41 


107.45 


68.85 


50.7s 


4a 


33.90 


41.25 


64.96 


419.14 


42 


107.80 


69.25 


51.30 


43 


35.20 


42.50 


66.43 


429.15 


43 


108.15 


69.75 


51.90 


44 


3^50 


43.85 


68.11 


439'44 


44 


108.55 


70.30 


52.60 


45 


38.00 


45.20 


69.40 


450.00 


45 


109.00 


70.85 


530S 


46 


39.60 


46.65 


71.64 


460.80 


46 


109.50 


71.50 


54.20 


47 


41.20 


48.20 


73.42 


471.82 


47 


110.05 


72.25 


55.10 


48 


43.XO 


49.85 


75.44 


483.02 


48 


1 10.65 


73.05 


56.05 


49 


45.00 


51.55 


77.77 


494.42 


49 


"1.35 


73.90 


57.15 


50 


47.00 


53.55 


80.43 


506.OX 


50 


11205 


74.80 


58.3s 


51 


49.20 


55.25 


82.23 


517.76 


51 


112.85 


75.85 


• . 


52 


51.50 


57-a5 


5l-'3 


529.68 


52 


113.70 


76.95 


. . . 


53 


53.90 


59-40 


86.50 


541.7s 


53 


114.65 


78.20 . 


... 


54 


56.50 


61.65 


89.17 


553.95 


54 


115.70 


79.55 


... 


55 


59.40 


64.05 


92.24 


566.28 


55 


116.80 


8x.oo 


. • 


56 


62.40 


66.60 


95.86 


578.72 


56 


118.05 


• • . 


• • • 


% 


65.60 


69.30 


97.86 


591.26 


H 


119.40 


• • • 


• • • 


69.00 


72.20 


X02.64 


603.90 


58 


130.90 


. • • 


• . • 


59 


72.70 


75.30 


105.34 


616.62 


§9 


122.50 


• • • 


• • • 


60 


76.40 


78.65 


108.43 


629.41 


60 


X 24.30 


• . • 


• • • 
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PUBLICATIONS OF SOWER. POTTS & CO., PHILADELPHIA 




Brooks's No 



By the aid of Brooks's C" 
one term. It is so c< 
of (og-ic is preserved 
and practical by the 
Mensuration, etc., ia 
Key, $1.10* 

Brooks's N 

The many novelties, sc 
masterly treatment c 
is so clearly and full> 
handle it. and should 
can be readily mastei 
Key, $1.10* 

Peterson's 3 
Peterson's ] 

This popular application 
circulation. No schc 
teaching it. 

Roberts's B 

Short, compact and inter ' 
These only are dealt i 
the late war. 

Sheppard's 
Sheppard's 

The ablest Jurists and pro; 
works their most unqu 



Montgomery 

This consists of a series 
School and HiRh-Schc 
the various industries • 
sign for industrial art | 
It is carefulty grraded, : 
even by a teacher una 

Hillside's Geology ^"^g^ 

Fairbanks's Bookkeeping * 3.20 

Jarvis's Chiming Bells 3g 
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L COIOIOIT SCHOOL LITEBATUBE. 

English and American^ with several hundred Extro/ctsfor Literaxy Culture, 

B7 J. WULZS WESTLAZZ, A. U., 

Prof. English Literature, Pennsylvania State Normal School, Penna. 

FriM by mail, poit-paid, 60 ots. IntroduotioxL, 40 ots. 

lemo.. Cloth, 166 FaffM. 



Drom Prof. Nathaniel T. AUent Prin. West Newton Academy^ Mats. 

I. "THE COMMON SCHOOL LITERATURE commends itself to our judgment 
as the most admirable treatise we have seen upon this important subject. It 
should be incorporated with the system of all our schools, so that eyerj fairly 
intelligent boy and girl may become well acquainted with its contents before 
leaying school. We intend to introduce it to our school." 



2. LITEBATTTBE FOB LITTLE FOLKS. 

Selections from Standard AtUhors and Easy Lessons in GomposUum^ 

By ELZZABETE LLOTfi, IC. S. 
Price by mail, poit-paid, 50 oti. Introduotioni 80 oti. 

lemo. bds. 143 FaffeB, by mail. Cloth, GUlt, 76 ots. 



From, the Journal of £!ducati<mf QuebeCf Canada, . 

n. LITERATURE FOR LITTLE FOLKS.— "This little Tolume is filled with 
lessons in beauty, truth, refinement and culture, made so interesting and 
enticing, that children and teachers will hall it with delight. Children in their 
Second Reader, whose time becomes tedious when not pleasantly occupied, will 
find this to just fit in and supply their needs. It contains the gems of sacred 
and phUd's literature; easy word and sentence lesssons in composition, and 
object lessons from pictures and things. The plan of the work is original and 
delightful." 



MB] J 2 

3. HOW TO WHITE LETTEBS. 

A Manual of Correspondeiice, shomng the correct Structure, Compo- 

sition, Punctuation, Capitalization, Formalities, and uses of 

the various kinds of Letters, J^otes and Cards. 

. B; J. WILLIS WSSTLAIE, A. If. 

Prioe by mail, post-paid, $1.00. Gilt, $1.50. Introduotioii, 67 ots. 

Small 12mo., Cloth. 264 FageB. 



Drom the New England Journal of Education, Boston, Mass. 

IIL HOW TO WRITE LETTERS.— "Nearly all letters received at this office 
are written by teachers ; many of them would disgrace a child of ten years. 
This may seem too severe, but we consider it sucli a disgrace to any teacher not 
to know how to properly write a letter and superscribe it, that we feel that we 
ought to speak plainly. We are glad 1^ note that one firm in this country has 
come forwai*d with just such a book as we would like to place in the hands of 
about one half of our teacher correspondents. How to Write Letters is really 
a book of sHperior merits. Any teacher of ordinary intellect could certainly 
learn from this little manual in a very short time, how to properly write a 
letter. Used as a manual in the school-room, a teacher could very easily 
instruct a whole school." 

lYom the Chicago Times, Chicago, III. 

All things considered, the art of letter writing is one of the most worthy of 
attention and consideration, and the wonderment arises that the art has been 
so shamefully neglected in all places of instruction. Hundreds of young men 
and women emerge from our first-cla.ss institutions with the language of the 
Latin fathers at their tongues end, but who are gloriously incapable of inditing 
the most ordinary epistle to the most intimate friend; who are absolutely 
ignorant of the first rudiments of letter writing. The lack of this kind of 
composition in our school is a crying evil, therefore it is with great pleasure 
that we greet this complete and systematic treatise on the subject of letter 
writing by Mr. Westlake, knowing that it will eventually work its way into all 
schools, and be looked upon as one of the most necessary bo6ks of instruction. 



^^^^. Pons , ^^ 

I>IIII-.^I>KI-.KII-A^. 



